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Beam Infrared Spectrophotomete 


This instrument provides the fastest, most efficient 


means of obtaining infrared analytical data on organic compounds, 
It is used in more industrial and academic laboratories than 

any other infrared instrument. 

Into its design have gone all of the engineering skill and 

experience which have made Perkin-Elmer the world’s leader 


in infrared instrumentation. 
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_ Determination of Isotopic Masses and 
Abundances by Mass Spectrometry 


° Alfred O. Nier 


Department of Physics, University of Minnesota, Minneapolis 


ASS spectroscopy has developed in two 

principal directions (1). On one hand, 

research has progressed along the lines 

started by Aston, who, in 1919, com- 
pleted the first mass spectrograph. Positive ions 
originating in a high-voltage glow discharge tube 
are sent through a combination of electric and mag- 
netic fields in such a way they are sorted according 
to their masses. The separated beams of ions are 
allowed to impinge upon a photographic plate. From 
measurements of the positions and intensities of the 
lines found on the plate after development, one can 
determine beth the masses of the ions and the relative 
abuedances. 

In recent years, most mass spectrographie work 
has been done with three basie types of instruments 
that were deve'oped, respectively, by Mattauch (2), 
Bainbridge and Jordan (3), and Dempster (4). All 
have certain features in common. The unresolved ion 
veam leaving the ion source is sent through a portion 
of a cylindrical electrostatic condenser followed by a 
region in which there exists a magnetic field. With the 
proper arrangement of this geometry, these instru- 


ments can be given the property of focusing to  com- 
mon point all ions that deviate slightiy in nergy 
and diverge slightly in direction. Such an instru- 


ment is said to be double focusing. Mass spectro- 
graphs have had their greatest usefuiress in the fieid 
of determination of precise xtovic masses, 

The mass spectrometer. The other general approach 
in mass spectroscopy has been that which was origi- 
nated by Dempster (5), who constructed the first 
mass spectrometer .Mass spectrometers have been 
simpler in design than mass spectroyraplis. Figure 1 
is a schematic diagram of some essential par*: of 
the type of mass spectrometer (6) that has been used 
extensively in recent years for the measurement of 
the relative abundances of isotopes or for making 
gas analyses. A heated tungsten filament F emits 
electrons that are collimated into a fine beam. The 
ions produced in the electron beam by collisions with 
gas or vapor molecules are accelerated by falling 
through the difference in potential between plates B 
and C. Because the ions are produced in a region of 
practically constant potential, all those that leave the 
ion source have very nearly the same energy. As they 
pass between the trapezoidal-shaped poles of a mag- 
net, they are bent in circular paths, the radius of 
curvature depending upon the mass, the strength of 
the magnetic field, and the energy that the ions ac- 
quired in the ion source. 
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As is shown in Fig. 1, if the ion-source defining 
slit, the collector slit, and the apex of the effective 
magnetic field ali lie on a straight line, direction 
focusing is produced. Ions that deviate slightly in 
direction as they leave the ion source are all focused 
on the collector slit. Instruments with various geom- 
etry have been employed. Dempster’s original instru- 
ment was of the 180° type; that is, B was 180°, 
whereas @ and y were each 0°. In the interest of econ- 
omy of construction, most modern instruments use a 
smaller angle 6. An instrument in common use has a, 
B, and y, each equal to 60°. Another instrument em- 
ployed to some extent uses B = 90°, with a nd y each 
equal to 45°. 

The collector current due to the ion beam for a 
given isotope is relatively steady. Thus, it is con- 
venient to use an electric measuring instrument, such 
as an electrometer tube amplifier, for measuring ion 
currents. A mass spectrum may be swept by changing 
either the accelerating voltage applied to the ions or 
the magnetic field. For detecting extremely small ion 
currents, electron multipliers followed by electrom- 
eter tube amplifiers are being used. It is common 
practice to connect the output of the measuring in- 
strument to a strip-ehart recorder and record the ion 
currents automatically as the mass spectrum is swept. 

Kelative abundance measurements. It is apparent, 
therefore, that such an insirument lends itself readily 
to abundar-ce measurements, since it requires simply 
2 measurement of electric current. In contrast, the 
use of a mass spectrograph for th:s purpose involves 
the more serious problem of converting the blacken- 
ing of a wheiographic j'ei- into a measure of beam 
intensity. 

For precise measureaent of relative abundances, 
two ion collectors may be employed along with two 
separate amplifiers. With a suitable electric measur- 
ing circuit one may then measure the ratio of the two 
ion currents. In this manner higher precision can be 
obtained with the same expenditure of effort that is 
required when « single collector is employed. 

In 1933 almest all known isotope abundances had 
been measured with mass spectrographs; by 1942, 
48 of the 83 uaturaily occurring elements had been 
measured by electric means. At the present time, 79 
have been so determined, 

Most isotope-abundance ratios are known to 1 per- 
cent or beter, and the vegions in the neighborhood of 
the known isotopes have been carefully explored for 
possible rare isotopes. It is unlikely that more than a 
few nuturally occurring isotopes remain undiscovered. 
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The absolute values for most isotope-abundance ratios 
are known with sufficient accuracy for most practical 
purposes. Thus, the principal interest in further work 
lies in the applications of isotope-abundance measure- 
ments to other fields. For example, one of the ex- 
tremely interesting fields today is the study of dif- 
ferences in isotope-abundance ratios resulting from 
chemical or nuclear effects that take place in nature. 
There is, of course, the important use of the mass 
spectrometer as a detecting device when stable iso- 
topes are used as tracers in research in various chem- 
ical and biochemical fields. 

Figure 2 is a mass spectrum determined with a 
180° apparatus for the element mercury. We see here 
the seven isotopes of mercury, including the very rare 
one at mass 196. The sensitivity of measurements 
with an instrument of this kind is such that one can 
measure the relative abundance of this rare isotope 
to about the same precision as that of the other iso- 
topes. If an electron multiplier is used as a detector, 
isotopes whose abundances are as low as 1 part in 
1 million can be measured quite readily. 

The double-focusing spectrometer. Several 
years ago we became interested in the possibility of 
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Fig. 1. Schematic drawing of essential parts of a mass- 
spectrometer tube, Ion source, path of ions, and collector 
arrangement are enclosed in a suitable envelope that is 
pumped continuously with a mercury or oil diffusion pump. 
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% % 200 202 204 
Fig. 2. Mass spectrum showing isotopes of mercury. The 
sensitivity in the region of Hg™ has been increased by a 
factor of 25 times in order to show the relatively rare 
isotope. The barely perceptible peak occurring between 
196 and 198 is due to a hydrocarbon impurity present 
during the time this particular spectrum was taken. It is 
interesting to note that the small peak is slightly closer 
to the 198 than to the 196 peak. In high-resolution instru- 
ments, even those not intended primarily for precision 
determination of atomic masses, the spectra obtained 
often show displacements caused by differences in the 
deviation of masses from whole numbers. 


using a double-focusing high-resolution mass spec- 
trometer for the precision determination of atomic 
masses. A properly designed instrument would have 
certain advantages over conventional mass spectro- 
graphs: (i) Inasmuch as the ion currents are de- 
tected electrically, data may be taken continuously 
during the time the apparatus is undergoing adjust- 
ment in preparation for taking final measurements. 
(ii) Beeause of the high sensitivity it is possible to 
measure extremely rare isotopes. Consequently it 
should be possible to make systematic studies and 
measure isotopic masses for all the isotopes of a 
given element. (iii) The design and operation of the 
instrument would in general be sufficiently different 
from the mass spectrographs already in use, so that 
systematic errors, if they exist, should be different 
from those found in other instruments. 

Figure 3 is a schematic view of the instrument 
that we designed. The ion source is similar to that 
employed in the conventional mass spectrometer. The 
ion beam is collimated by slits S, and S, and passes 
between the plates of a 90° segment of a cylindrical 
condenser, An energy spectrum is obtained in the 
plane of slit S,. For illustrative purposes, ions hav- 
ing two different energies are shown in Fig. 3. The 
ions continue until they enter the gap between the 
trapezoidal-shaped poles of the magnetic field, where 
they are deflected, as in a mass spectrometer. A focus 
occurs finally at position S,. When the beam trajec- 
tory and the geometric arrangement of both fields are 
properly (7) chosen, double focusing is produced in 
the same sense as in the mass spectrographs dis- 
cussed earlier; that is, ions of slightly different energy 
and diverging slightly in angle as they leave slits 8, 
and S, will foeus at the same point, S,. 

The particular instrument that we have developed 
has a higher order of angle focusing (8) than more 
conventional instruments, with the result that slit S, 
in the ion source can be considerably wider than 8; 
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Fig. 3. Schematic drawing of double-focusing mass-spec- 


RECORDER 


trometer tube and associated control 


circuits. 


and measuring 


without a sacrifice of resolution. The use of a larger 
exit angle at the ion source results, of course, in larger 
ion currents and consequently higher sensitivity than 
would be possible otherwise. 

A small single-focusing mass spectrometer tube 
mounted in the same magnetic field is used to com- 
pensate for variations in the magnetic field or in the 
electric field appearing between plates P, and P, in 
the electrostatic analyzer. In the interest of sim- 
plicity, details of the cireuit arrangement are not 
shown in Fig. 3 and may be found elsewhere (9). 
Suffice to say that a mass spectrum may be swept by 
changing the position of tap A on the resistor shown 
—that is, by changing the resistance R between point 
A and ground. A detailed analysis of this cireuit 
indicates that the mass collected at slit S, is exactly 
proportional to the value of R. 


The ion current is measured by means of an elec- 
tron multiplier and amplifier, and the results are 
recorded on a standard strip-chart recorder. 

Atomic mass determinations. Figure 4 shows the 
mass spectrum in the mass-28 region when a mixture 
of N, and CO are present. Although these two mole- 
cules differ in mass by only 1 part in 2500 the ion 
peaks are clearly resolved. The mass spectrum is 
swept by a motor that moves the point A (Fig. 3) 
and changes the resistance R at a uniform rate. 

Actually all atomic masses are measured today by 
the “doublet” method. That is, one measures the mass 
difference between two molecules having approxi- 
mately the same mass. If the mass of one component 
of the doublet is known, the mass of the other com- 
ponent may then be calculated from a knowledge of 
the mass difference. In practice, hydrocarbon frag- 
ments are generally used as the “known” masses, Be- 
cause of the many possible combinations of hydro- 
gen, carbon, and oxygen, one can choose a “known” 
standard for practically every mass-number position. 

Physicists have not been able to agree upon the 
best values for the masses of carbon and hydrogen. 
Thus, the use of these as standards in computing 
other masses is unfortunate, although the range of 
uncertainty is small. Table 1 lists the most recent 
values for the masses of H' and C*. 

Figure 5 summarizes our knowledge of the atomic 
masses of atoms in the range from mass 10 to 210. 
The packing fraction is defined as (M—-—A)/A, where 
M is the measured mass and A is the nearest. mass 
number. Plotted values below mass 32 are obtained 
from nuclear reactions given by Li (10). Those from 
mass‘ 32 to 136 are based on our own measurements, 
whereas the heavier masses were obtained by Henry 
E. Duckworth of MeMaster University, Canada, using 
a Dempster-type spectrograph. 

All but a few of the known stable isotopes from 
mass 32 to 136 have been measured by the Minnesota 
group, so that it is possible to draw an essentially 
complete packing-fraction curve to a high order of 
accuracy in this region. It is seen that all atoms of 
odd mass number (indicated by X) lie on a relatively 
smooth curve, as is shown by the broken line. On the 
other hand, even mass isotopes for a given element 
(indicated by *) fall on a parabola, at least within 
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Fig. 4. Mass spectrum in region of mass 28 for a mixture of N, and CO. For this spectrum S,=S8,=0.0125 mm, 
S8,=0.5 mm, and S,=3 mm. For other dimensions in apparatus, see reference 7. 
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Table 1. Recent values proposed for masses of H' and 
C™ (relative to O" = 16.0000), 


Method 


H' ce 
1.008146 +3 12.003842 + 4 Mass spectrometry* 
1.008141 +2 12.003807 +11 Mass spectrometry? 
1.008145 +2 12.003844 + 6 Mass spectrometryt 
1.008142 +3 12.003804 +17 Nuclear reactions$ 
1,0081459 +5 12.0038231 + 33 Mass spectrometry || 


*T. L. Collins, A. O. Nier, W. H. Johnson, Jr., Phys. Rev. 
84, 717 (1951). 

+H. Ewald, Z. Naturforsch, pt. 6a, 293 (1951). 

t K. Ogata and H. Matsuda, Phys. Rev. 89, 27 (1953). 

§ C. W. Li et al., ibid. 33, 512 (1951). 

|| J. Mattaueh and R. Bieri, Z. Natur,orsch, 9a, 303 (1954). 


experimental accuracy. An example of such a para- 
bola is shown for the element xenon (Fig. 6), which 
has seven even mass isotopes. The curve was deter- 
mined by a least squares fit, and it displays clearly 
the remarkable parabolic form. Further theoretical 
work is needed to explain this and other experimen- 
tally observed features of the entire packing-fraction 
curve. 

Nevertheless, it is already possible, on the basis of 
these more accurate measurements, to verify certain 
theoretical aspects, notably of the “nuclear shell” 
theory. This theory predicts that the packing-fraction 
curve should show discontinuities in slope due to 
sudden changes in binding energy when the number 
of nuclear particles is one of the so-called “magic 
numbers”—14, 20, 28, 50, 82, and 126. Examples of 
such discontinuities are clearly seen at mass 28 (owing 
to the presence of 14 protons and 14 neutrons, both 
magic numbers), mass 40 (20 protons and 20 neu- 
trons, also doubly magic), the region of mass 60 (28 
protons), and the region below mass 90 (50 neu- 
trons). Other less obvious cases can be seen on closer 
examination. 

Isotope and gas analyses. We have recently become 
interested in the possibility of employing a double- 
focusing mass spectrometer for making isotope-abun- 
dance measurements as well as gas analyses. Accord- 


ingly, the slits in the instrument were widened some- 
what in order to obtain better intensity and also to 
produce flat-topped peaks in the mass spectrum. 

Figure 7 shows the mass spectrum over the region 
of CO, when a mixture of CO, and C,H, were pres- 
ent. The large amount of C,H, was deliberately 
chosen so that the peak in the 45-position correspond- 
ing to the molecules C,'*C'*H, would be larger than 
the peak C1*O,'° + C!20"O" that is usually found in 
CO, at mass 45 and is used for determining C'’/C™ 
abundance ratios. 

It is clear from Fig. 7 that one can readily measure 
the mass 45/44 abundance ratio in CO, in spite of 
the fact that a very large “impurity” is present. As 
a matter of fact, the detailed analysis of the mass 
spectrum indicates that, although the two fragments 
in the mass-45 position differ in mass by only 1 part 
in 600, the resolution of the instrument is sufficient 
that the background of one fragment contributes only 
1 part in approximately 1500 to.the height of the 
peak of the other. When a low-resolution mass spee- 
trometer is used for making isotope analyses, over- 
lapping of mass peaks due to impurities can result 
in appreciable errors. With the higher resolution of 
a double-focusing mass spectrometer, these errors can 
he minimized. Of course, the resolution can be ad- 
justed to the desired degree by suitable adjustment 
of the slitwidths in the instrument. 

Instruments of this type will undoubtedly prove 
useful in the field of gas analyses in the future. Mole- 
cules having the same mass numbers but differing in 
weight by an amount determined only by the differ- 
ence in binding energies of the nuclear particles can 
be clearly resolved as in this example. Extension of 
the use of the instrument to the resolution of heavy 
hydrocarbons should prove fruitful. 

Calculation of atomic weights. Chemists have long 
been interested in the,relative combining weights of 
elements. Every 2 years a Commission on Atomic 
Weights, meeting as part of the International Union 
of Pure and Applied Chemistry, prepares a report 
on current work and recommends atomic weights for 
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Fig. 5. Packing-fraction curve for 
stable atoms in mass range 10 to 210, 
Dashed line is through odd mass atoms; 
solid lines are through even mass atoms 


for each element. 
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Fig. 6. Packing-fraction curve for even mass isotopes of 
a typical even atomic number element (xenon in this ease). 
Curve shown is a parabola fitted to the experimental points 
by the method of least squares. 


all the elements. In the 1953 report, 10 changes of 
atomie weights are recommended—some rather sub- 
stantial—based on the results of mass spectroscopy 
and nuclear physies. 

That there should have been some reluctance in the 
past in adopting physically determined values for 
atomic weights is understandable. Many of the early 
mass-spectroscopic measurements were in error. How- 
ever, the art of measurement has so improved in re- 
cent years that this is no longer the case. 

Masses of the very light elements can be deter- 
mined either by mass spectroscopy or from nuclear- 
reaction data. Most of the points shown in Fig. 5 are 
the results of mass spectroscopy. Isotope abundances 
have been found by means of density measurements 
and optical or microwave spectra. However, most of 
the best values for relative abundances of isotopes are 
the determinations of mass spectroscopy. 

Table 2 gives a comparison between the atomic 
weights of elements as adopted in 1953 by the Inter- 
national Union of Pure and Applied Chemistry and 
the values computed from physical measurements 
alone. The physical values are all based on the results 
of mass spectroscopy or nuclear physics. 

Chemical atomie weights determined from meas- 
urements of the masses of individual isotopes and 
the relative abundances of isotopes can be in error 
because of four different effects. 

1) The conversion factor between physical and 
chemical scales. Oxygen has three naturally occurring 
isotopes with mass numbers 16, 17, and 18. On the 
physical seale of atomie weights, the mass of O'° is 
assumed to be exactly 16.0000. Nuclear reaction data 
(10) give a mass of 17.004533+7 for O' and 
18.004857 + 23 for O18. 

The mean atomic weight for oxygen, of course, de- 
pends also on the relative abundance of these three 
isotopes. Unfortunately, there is considerable varia- 
tion in the composition of samples taken from various 
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sources. For an atmospheric sample, I (1/1) give 
percentage abundances as follows: O', 99.759 per- 
cent; O', 0.0374 percent; and O'S, 0.2039 percent. 
The O'* content in water and iron ores may be as 
much as 4 percent lower, and more recent work indi- 
cates a possibility of even larger variations in some 
special cases (12). 

As a result, the mean atomie weight and, corre- 
spondingly, the conversion factor from physical to 
chemical scales, show some variation. For atmos- 
pheric oxygen, the physical weight is 1.0002783+5 
times greater than the chemical weight, whereas for 
oxygen from water, the factor is approximately 
1.000268. In Table 2 it was arbitrarily decided to use 
1.000275 in conformity with the practice followed by 
the Commission on Atomic Weights, although the evi- 
dence indicates that the mean value of 1.000273+5 
might better have been used. 

In the few cases where its contribution was im- 
portant, the associated uncertainty was taken to be 5 
parts in 1 million. 

2) Aceuracy of isotopic mass measurements. Pres- 
ent mass-spectroscopic techniques have been devel- 
oped to the point where isotopic masses can gener- 
ally be determined with an uncertainty of not more 
than 1 part in 200,000, and frequently less. Both 
spectrogfaphs and spectrometers are in active use, 
and some instruments now under construction may 
well improve even this high order of precision. 

As is mentioned in preceding paragraphs, many of 
the lighter masses have also been calculated from 
accurately known nuclear-reaction data. These yield 
about the same accuracy, and, although small differ- 
ences are present, the two methods agree remarkably 
well (see Table 1). 


In cases where no reliable measurements have been 
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Fig. 7. Mass spectrum in region of CO, for a mixture of 
CO, and C,Hy,. In this case the slits in the double-foeusing 
mass spectrometer described in reference 1 have been 
widened so that the measurement of a relative abundance 
of ions will be facilitated. Slit widths were S, = 0.125 mm, 
8,-0.5 mm, 8,=3 mm, and S,=0.150 mm. The broad 
peaks occurring between masses 46 and 47 and between 
masses 45 and 46 are artifacts, unexplained at the mo- 
ment, and probably due to some misadjustment in the 
apparatus at the time the spectrum was taken. 


741 


to 
on 
eS- 
ely 
id- 
an 
in 
| 
| 
4M 7 
—e 
nc,» 
22 7B 
c“0'0 
2 
100 
700 
|_| 


Table 2. Atomic weights of the elements. 
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1953 Computation 
Element international from physical . Relative 
value measurements = isotopic 
mass 
abundance? 
1H Hydrogen 1.0080 1,00801+ 5a-e L-1 7 
2 He Helium 4.003 4.00277 + 4m.c L-1 A-1 
3 Li Lithium 6.940 6.941 + 2v L-1 t 
4 Be Beryllium 9.013 9.0126 + lem L-1 
5B Boron 10.82 10.82 + lv L-1 T-1 
6C Carbon 12.0114 12,0115 + 4" L-1 
TN Nitrogen 14,008 14,00733 + 10¢.a.m L-1 N-1 
80 Oxygen 16 
9F Fluorine 19.00 18.9992 + 2m.c L-1 
10 Ne Neon 20.183 20.172 +108 2 N-2 
11 Na Sodium 22.991t 22.9908 + Qm.ec 2 
12 Mg Magnesium 24.32 24.313 + 7a L-2 W-1 
13 Al Aluminum 26.98t 26.9827 + 2m.c L-2 
148i Silicon 28.09% 28.086 + la 2 N-8, W-2, I-1 
15P Phosphorus 30.975t 30.9750 + Qm.ec L-2 
168 Sulfur 32.0668 32.067 + 3V C-1 T-2 
17 Cl Chlorine 35.457 35.462 + 8a C-1 N-3 
18A Argon 39.944 39.949 + 1a C-1 N-1 
19K Potassium 39.100% 39.103 + 2a C-1, J-1 N-l 
20 Ca Caleium 40.08 40.080 + la C-1, J-1 N-4, W-1 
21 Se Scandium 44.96% 44.9577 + C-1 
zi 22 Ti Titanium 47.90 47.876 + 38 C-2, J-2 N-4 
23 V Vanadium 50.95 50.944 + lem C-2, J-2 H-4, L-4 
24 Cr Chromium 52.01 52.000 + 3a C-2, J-2 W-l 
25 Mn Manganese 54.944 54.9407 + 5mc C-2 
26 Fe Tron 55.85 55.849 + 1a C-2 V-1, W-1, H-6 
27 Co Cobalt 58.94 58.935 + Ime 8-2 
28 Ni Nickel 58.69 58.712 + 2a C-2 W-l 
29 Cu Copper 63.54 63.550 + 5a C-2 B-1 
30 Zn Zine 65.38 65.390 + 5a C-2 H-5, L-5 
31 Ga Gallium 69.72 69.725 + 4a C-3 I-2 
32 Ge Germanium 72.60 72.632 + 68 C-3 1-3 
33 As Arsenic 74.91 74.9251 + 6m C-3 
34 Se Selenium 78.96 78.99 + la C-3 W-l 
35 Br Bromine 79.916 79.910 + 2a C-3 W-2 
36 Kr Krypton 83.80% 83.808 + la C-3 « N-2 
37 Rb Rubidium 85.48 85.472 + Qa C-3 N-2 
38 Sr Strontium 87.63 87.621 + 3a C-3 N-5 
39 Y Yttrium 88.92 88.910 + lem C-3 
40 Zr Zirconium 91.22 91.228 + 5a C-3, G-1 W-l 
41 Nb Niobium 92.91 92.910 + lem C-3 
42 Mo Molybdenum 95.95 95.89 + 4a D-1, D-3, D-4, G-1 W-2 
43 Te Technetium (99) Il 
44 Ru Ruthenium 101.1t 101.07 + Ia H-1 F-1 
45 Rh Rhodium 102.91 102.909 + Qmec n 
46 Pd Palladium 106.7 106.44 + 3a H-3 8-3 
47 Ag Silver 107.880 107.88 + la n W-l 
48 Cd Cadmium 112.41 112.429 + 6a H-3 L-5 
49 In Indium 114.76 114.824 + 2a H-3 W-l 
50 Sn Tin 118.70 118.747 +138 H-3 H-6, H-10, W-1 
51 Sb Antimony 121.76 121.76 + n 
52 Te Tellurium 127.61 127.634 + 5a H-3 W-1, W-2 
531 Iodine 126.914 126.910 + Ime H-3 
54 Xe Xenon 131.3 131.298 + 2a H-3 N-2 
55 Cs Cesium 132.91 132.912 + 3m Estimated 
56 Ba Barium 137.36 137.335 + 7am H-2 N-5 
57 La Lanthanum 138.92 138.911 + 3m Estimated 1-4, I-5 
58 Ce Cerium 140.13 140.121 + 7am D-5, H-2 1-5 
59 Pr Praseodymium 140.92 140.912 + 2m H-2 
60 Nd Neodymium 144.27 144,25 + la D-5, H-2 1-7 
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Element international from physical Isotopic Relative 

value* measurements mass isotopic 

abundancet 

61 Pm Promethium 
62 Sm Samarium 150.43 150.35 + Qa H-2 I-3 
63 Eu Europium 152.0 151.97 + la Estimated H-7 
64 Gd Gadolinium 156.9 157.262 + 8a H-2 H-7, L-6 
65 Tb Terbium 158.93t 158.934 + 5m Estimated 
66 Dy Dysprosium 162.46 162.506 + 8a.m H-2 1-6 
67 Ho Holmium 164.94 + 5m H-2 
68 Er Erbium 167.2 167.268 + Ga.m H-2 H-8 
69 Tm Thulium 168.94t 168.94 + Estimated 
70 Yb Ytterbium 173.04 173.044 + 114.m, Estimated H-9, L-6 
71 Lu Lutetium 174.99 174.974 + 7a.m Estimated H-8 
72 Hf Hafnium 178.6 178.50 + la H-2 H-6 
73 Ta Tantalum 180.95t 180.947 + Gm Estimated 
74W Tungsten 183.92 183.856 + Qa.m D-2, D-5, G-1 W-2 
75 Re Rhenium 186.31 186.22 + Jam estimated W-l 
76 Os Osmium 190.2 190.25 + Qa.m H-2 N-6 
77 Ir Iridium 192.2t 192.20 + 3am Ustimated 8-1 
78 Pt Platinum 195.2% 195.09 + jam D-1, D-2, H-2 I-8, L-7 
79 Au Gold 197.0% 196.975 + Gm istimated 
80 Hg Mercury 200.61 200.61 + Ima Estimated N-2 
81 Tl Thallium 204.39 204.39 + 2a.m Estimated H-6, W-1 
82 Pb Lead 207.21 207.22 + 4 H-2 N-7 
83 Bi Bismuth 209.00 208.987 + 7m H-2 
90 Th Thorium 232.05 232.05 + |m 8-2 
92U Uranium 238.07 238.04 + |m 8-2 C-4, G-2 


} 
| 
| 
| 
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* Comptes Rendus, 17th conf., International Union of Pure and Applied Chemistry (1953), p. 03. 

+A summary of all work on isotopic abundance through 1950 may be found in Bainbridge and Nier, “Relative Isotopic 
Abundances of the Elements,” Preliminary Report No. 9, National Research Council, Washington, D. C. Wherever possible 
the references for Table 2 are to the original work on which the present calculations are based. Where more than one of the 
superscripts a, c, m, and v appear for a given element, they have been set down, whenever possible, in the order of their rela- 
tive numerical contribution to the total uncertainty. In all cases the quoted uncertainty is intended to represent an estimate 
of the limit of error. When the original work gate only the probable error, this was, as a general rule, increased by a factor 


of 3 to 4. 


* This uncertainty arises chiefly from the measurements of isotopic ‘abundance. 
© This uncertainty arises chiefly from the conversion factor 1.000275 + 5 used in changing from the physical to the chem- 


ical scale of masses. 


™ This uncertainty arises chiefly from the mass measurements. 
’ This uncertainty arises from the known natural variation of isotopic abundance. 
*" These masses are obtained from unpublished calculations by T. L. Collins of this laboratory and are based on nuclear- 


reaction data from various published works. 


t These values have been revised in recent years with consideration given to physical measurements. 
§ Because of natural variations in the relative abundance of its isotopes, the atomic weight of sulfur has a range of + 0.003. 
| A value given in parentheses denotes the mass number of the isotopes of longest known half-life. 


made, it is possible to interpolate the position of the 
isotope on the packing-fraction curve. Even if such 
an interpolation is in error by as much as one-half 
of a packing-fraction unit (which is highly unlikely), 
the resulting mass error is less than 1 part in the sec- 
ond decimal place (see thulium as an example). 

3) Accuracy of relative isotopic abundances. In 
most cases, this source of uncertainty is by far the 
most serious. For some elements no measurements 
have been made since the development of precision 
techniques, and for others the available work shows 
sufficient lack of agreement to justify further inves- 
tigation. 

It is clear that these uncertainties do not affect 
single-isotope elements and have only a small effect 
on elements consisting of one abundant isotope and 
a few very rare isotopes. In such cases, mass and 
conversion-factor. uncertainties are the only limita- 


tions. 
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4) Natural variations of isotope abundance. It is 
now well established that a variation of relative 
abundance occurs among the isotopes of a few ele- 
ments, determined by the source from which the sam- 
ple was taken. Oxygen has already been discussed as 
an example; sulfur is another and more dramatic 
case. Clearly, it becomes meaningless to speak of pre- 
cision atomic weights for these elements, at least with- 
out specifying the exact sources from which they are 
obtained. Mass-spectroscopie techniques here serve 
only to indicate the range over which the atomic 
weight may be expected to vary. 

In general, the agreement between the chemical 
and physical weights listed in Table 2 is quite good. 
Physical techniques clearly provide considerably 
greater precision whenever the atomic weight does not 
depend on relative abundance measurements. (Typical 
eases are single-isotope elements, such as seandium, 
and a few, such as vanadium, that have one over- 
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whelmingly abundant isotope.) New isotopic mass 
measurements are being published continuously, and 
it is to be expected that their accuracy will be even 
further improved by the instruments currently under 
construction. 

For elements that have more than one abundant 
isotope, it is considerably more difficult to achieve 
such accuracy. Mass discrimination can occur both in 
the sample-handling system and within the instru- 
ment, partly because of small fractionation effects. 
It, therefore, requires the utmost care to reduce sys- 
tematic errors below 1 percent, and only a few ele- 
ments have been thus investigated. It should be noted 
that although much precise work has been done on 
isotope-abundance variations for a given element, one 
cannot always rely on their absolute accuracy. Fi- 
nally, there are still some elements that have not been 
studied for many years, chlorine being a typical ex- 
ample. It is to be hoped that further work will soon 
be done along these lines, but for the present the 
chemical atomic weights are the most reliable in these 
cases, 
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Nuclear Binding Energies 


J. Mattauch 
Max-Planck-Institute of Chemistry, Mainz, Germany 


HE numerous atomic species or nuclides, 

which differ widely in their various proper- 

ties, can be considered, whether they are 

formed in nature or whether they are pro- 
duced artificially, as nuclear chemical compounds 
made of a few nuclear building stones, the so-called 
“nucleons.” The first indication that this is so, as 
well as the first information concerning an impor- 
tant property of the nucleons—namely, their atomic 
weight—was given by the well-known law of integers 
of Aston. This law says that the weights of nuclides 
are practically integers, if they are expressed in 
atomic weight units. Naturally, the same also holds 
true for the sum of different nuclidie weights or, in 
other words, for the molecular weights of pure chem- 
ical compounds. 

The fact that nuclidie weights are integers is the 
most striking feature in photographs. of mass spec- 
tra; it is also the thing that makes these spectra so 
different from the patterns of optical spectra. Figure 
1 shows sections of a photographic plate with a se- 
quence of four mass spectra obtained in our mass 
spectrograph. The exposures were taken consecutively 
under otherwise constant conditions; only the time 7 
of exposure was increased by a factor -3 each time, 
from 2 min 15 sec to 60 min 45 sec. A canal ray tube, 
into which a mixture of illuminating gas and air with 
a small amount of helium was introduced, served as 
an ion source, so that lines are present at almost 
every integer from the mass number A =4 to the end 
of the plate at A =41. 

In the mass spectra with long exposure, one can 
also recognize lines between two integers, ‘for ex- 
ample at A = 13% or at A= 1344. But these also prove 
the law of integers, because they correspond to multi- 
ply charged ions, namely 27 Al** (originating from the 
cathode of the discharge tube) and 1°C,H,** or 
“A+++, respectively; since in the mass spectrograph 
one really determines the charge-to-mass ratio of the 
ions, multiply charged ions result in lines that corre- 
spond to one-half or one-third of their weight. The 
lines at A = 6, 7, and 8 also correspond to such doubly 
charged ions—namely, to those of the nuclides 71°C, 
14N, and '°O, which are here the most abundant ones. 
Especially characteristic in the exposures of the sec- 
tions of the plate reproduced in Fig. 1 are the two 
groups that start at A =12 and at A = 24, respectively. 
The first contains, next to each other and partly super- 
imposed, the isotopes of the elements C, N, and O 
and their hydrides—that is, the dissociation products 
of CH,, NH,, and OH,. The second group is formed 
mainly by C, and its hydrides, that is, by the dissocia- 
tion products of C,H,; at A=28, the abundant mo- 
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lecular ions of CO and N, oceur in addition, which 
makes this line appear particularly intense. 

From the fact that their weights are integers, it 
was immediately concluded that the nuclides are built 
up from nucleons with an approximate atomic weight 
A=1. "Indeed, one would need only one type of 
nucleon if it were not well known that the nuclei of 
the neutral nuclides have electrons bound in their 
shells, again in integral numbers, corresponding to 
the atomic numbers in the periodic system. One must 
therefore conclude that the nucleon of weight A=1 
oceurs in two manifestations or quantum states, once 
with a single positive charge as a proton and once 
uncharged as a neutron. The three nuclides *°,,A, 
404K, and *°,,Ca, for example, which all happen to 
occur in nature, contain 40 nucleons each; but of 
these (according to the atomic number of these three 
elements indicated by the lower index) 18, 19, and 
20, respectively, are protons, whereas the remainder, 
namely 22, 21, and 20, respectively, are assimilated 
as peutrons by the nucleus in question. 

But the most interesting fact for our subject (1) 
is that Aston’s law of integers can claim validity only 
as a more or less rough approximation. This, by the 
way, applies also to Lavoisier’s law of chemistry. 
Even in ordinary chemistry the molecular weight of 
each exothermie compound must always be smaller 
than the sum of the atomic weights of the elements 
of which it is composed. In the process of compound 
formation, energy is released in the form of heat, 
and—aceording to Einstein’s fundamental law of the 
equivalence of mass and energy—to each amount of 
energy there is a corresponding amount of mass, and 
vice versa. It has not yet been possible, of course, to 
measure the loss of mass AM, which corresponds to 
the binding energy (B.E.) in chemical reactions be- 
cause, owing to the large conversion factor, this mass 
defect. is extremely small. We have B.E.= AM: c?, 
where ¢ represents the velocity of light. The experi- 
mental situation is quite different, however, in the 
ease of those binding energies that link the nucleons 
in nuclides. These nucleochemical binding energies 
surpass the ones in ordinary chemistry by a factor of 
about 1 million, and the corresponding loss of mass 
is therefore measurable in mass spectrographs of 
high resolving power. 

The fact that Aston was able at all to state the 
law of integers proves something very strange. In- 
deed, each nucleon in its bound state must have an 
atomie weight of about 1.000—and this holds very 
nearly true for all nuclides heavier than about *O— 
but the atomie weights of the proton (neutralized as 
a hydrogen atom) and of the neutron amount to 
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Fig. 1. Aston’s law of integral mass numbers A. Sections 
of a phctographie plate with mass spectra taken consecu- 
tively with increasing time 7 of exposure wider otherwise 
unchanged conditions. 


1.008 and 1.009, respectively. Each nucleon has there- 
fore suffered the same average loss of mass of about 
8.5 millimass units (mmu) in its bound state, or, 
expressed differently, the binding energy per nucleon 
has the same value, about 8 Mev in almost all nuclides, 
if we convert into the units of energy customary in 
nuclear chemistry (1 mmu=0.931 Mev). If the mass 
defect per nucleon were not nearly constant for all 
nucleons above '°O, or if it had a value different from 
the one just mentioned, then the nuclidie weights and 
the integers would get out of step for nuclides con- 
taining approximately 100 nucleons. 

The binding of the nucleons in a large atomic 
nucleus is therefore quite similar to the binding of 
molecules in a condensed phase, such as a crystal 
or a liquid; that is, the total binding energy is, in 
first approximation, proportional to the number of 
molecules or of nucleons, respectively. This fact is 
the basis for the liquid-drop model of the nucleus. 
It is considerably substantiated by the result derived 
from other observations that the volume of the atomic 
nucleus is proportional to the number A of nucleons, 
or, to say it differently, the average density of the 
atomie nucleus remains constant for all nuclides 
throughout the whole periodic system. In addition, 
this result suggests that, in contrast to the situation 
existing in the atomic model, the material that forms 
atomic nuclei must be considered as rather similar 
to an ordinary liquid, in which the individual par- 
ticles (nucleons) are packed closely together and 
maintain a constant density, independent of the size 
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of the sample. One may therefore speak of a uni- 
versal nuclesr liquid that forms little droplets of 
various sizes and usually of spherical shape. 

In 1927 Aston published his measurements of the 
deviations of the nuclidic*weights from integers in 
the form of a packing fraction curve that reflects the 
variation of the binding energy per nucleon with the 
number A of nucleons in the various nuciides. In ad- 
dition, the deviations from the constant value can be 
understood easily by means of the liquid-drop model. 
In heavy and large nuclei, there are, apparently, 
many more nucleons surrounded by others than there 
are in the light nuclei, where comparatively more 
nucleons are on the surface. In the light nuclei the 
(positive) surface tension per nucleon counteracts 
therefore the (negative) energy of cohesion. With 
a larger number of nucleons, the value of the bind- 
ing energy per nucleon would be larger; the value 
for an infinitely large volume is reached asymptoti- 
cally. In the case of heavy nuclei a different effect 
again has a loosening influence on the cohesion— 
namely, the Coulomb energy of the protons, which 
steadily increase in number and repel each other more 
and more. The binding energy per nucleon therefore 
reaches a maximum value in the neighborhood of 
A = 60. Considering energy alone, practically all heavy 
nuclei would be unstable against fission and all light 
nuclei would be unstable against fusion, but the re- 
action rates for these processes are so low that they 
are effectively zero. Fission produced by neutron cap- 
ture by uranium and thermally induced fusion of 
hydrogen in the interior of stars (or on Bikini) can 
be considered exceptions. 

The fusion of 4 nucleons to *He and the binding 
of *He onto '*C, which results in the formation of the 
nuclide '°O, liberates such a large amount of energy 
that the corresponding Einsteinian mass defect was 
already made visible in 1927 by Aston in the form 
of two neighboring but separated lines (doublet) for 
the molecular ion 1*CH, and the atomic ion '°O, both 
of mass number 16, Such a mass spectrum is repro- 
duced in the bottom part of Fig. 2. After we, to- 
gether with R. Herzog, had shown in 1934 how to 
calculate and build mass spectrographs according to 
ion-optical considerations, we were soon able (in 
1938) to make photographs like the one shown in 
the middle of Fig. 2. It shows, in a subsequent en- 
largement, a picture of the same doublet that has 
now become a triplet by addition of the line 'NH,, 
which divides the distance between the lines '*CH, 
and '°O unequally. How far one can go with such 
enlargements and how accurately one can measure the 
distances between such multiplet lines and thus the 
mass equivalents of differences in the binding energy 
is finally limited only by the resolving power that 
can be attained. In our apparatus (2)—which in the 
last 20 years has undergone numerous improvements 
of a constructional and technical nature without any 
changes in the principle or even in the dimensions 
of the first arrangement—the resolving power now 
amounts to 100,000, that is two masses which differ by 
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Fig. 2. Mass-spectrographic doublet ("C'H,—™O) at 
A= 16. Showing the mass defect of the fision of 4 nu- 
cleons to ‘He and the binding of ‘He onto “C leading to 
the formation of “O. Historically this is the first case of 
two well-resolved lines at the same mass number. 


only 0.001 percent still appear as two separate lines. 
This corresponds in the middle of the plate to a line 
width of about 1 ». The top part in Fig. 2 demon- 
strates the present state of the experimental tech- 
nique. By means of such magnifications it is, of 
course, not possible to resolve unseparated lines or 
to add lines by magic; on the contrary, weak lines 
often disappear in the process. 

Figure 3 shows in its lower part a multiplet at 
mass number 20, which we succeeded in obtaining in 
1938 and which—today we might say unfortunately— 
was taken over by the authors of various textbooks. 
We find consolation in the thought that these books— 
for reasons that lie with the authors—are so popular 
that it will soon be possible to print the upper part 
of Fig. 3 in new editions. The advancement in. re- 
solving power can be seen not only in the larger num- 
her of resolved lines (10 instead of 6) but especially 
in the separation of the various heavy water mole- 
cules, for example. In the lower picture the line 
designated 'SOH, appears as a weak, only poorly 
resolved satellite of the very intense line for 'OD.,,. 
Today (upper picture of Fig. 3) the two are widely 
separated from each other, and in between them the 
very weak line for ‘7ODH becomes visible. In 1938 


we would not even have been able to exelude with 
certainty the possibility that the line designated as 
1SOH, was not produced partly by OD also. Today 
the lines corresponding te these two molecular ions 
also appear separated by many times the line width. 
Naturally, one cannot hope to obtain in a case of 10 
lines at the same mass number (we have sometimes 
obtained even more) all lines of the multiplet in equal 
intensity, especially if isotopic nuclides that are not 
at our disposal in 100-pereent pure form are involved. 
For the remaining photographs I should like there- 
fore to ask indulgence. 

The simple liquid-drop model represents, surpris- 
ingly, many properties of the atomic nuclei very well. 
As is true of any model, its use should not, however, ‘ 
he stretched too far. As in the structure of the elee 
tron shell, which is so different in other respects, 
there appear certain closed shells in the process of 
building up the nuclei from nucleons. In the form 
of double and quadruple periodicities such filled shells 
were long known and even expected on the basis of 
the Pauli principle. Since we know that two kinds of 
nucleons exist, one charged and one uncharged, each 
of which can be built in with a spin of + 4% or —%, 
there is always room for exactly 2, or even better, 4 
nucleons: (2 protons and 2 neutrons, each type with 
both spin orientations) in one shell. This is the reason 
why the formation of the *He-nueleus, which repre- 
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Fig. 3. Mass-spectrographie multiplet at A =20 showing 
the inerease in resolving power reached during the past 
16 years, 
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Fig. 4. Binding energies of successive pairs of nucleons 
leading from “C over “N to *O. 


sents the first closed shell with 4 nucleons, yields the 
abnormally high energy of 28 Mev, an energy so high 
that to date we defray all our energy consumption 
on earth from it with the sole exception of the energy 
gained by nuclear fission. 

In the last decade another type of closed shell has 
been reported in the papers of the Heidelberg group 
(Haxel, Jensen, and Suess) and also simultaneously 
by American scientists (Maria Goeppert-Mayer and 
others). These closed shells oceur at certain proton 
and neutron numbers, which, at first, because an ex- 
planation was lacking, were designated as magic num- 
bers. Filled shells are characterized by the appear- 
ance of a certain saturation of the enormously large 
binding forces that exist between the nucleons at 
small distances. Such nuclei show a definite disineli- 
nation to bind a new nucleon. The last nucleon that 
terminates the closed shell is bound, however, with 
an energy noticeably higher than the average. In an 
energy-level diagram the levels corresponding to the 
closed shells are therefore displaced slightly down- 
ward in comparison with the others. This ean be illus- 
trated with some of our multiplets, which if rotated 
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Fig. 5. Energy release by the formation of the deuteron 


and the binding energies of successive deuterons leading 
from over “N to 
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by 90° represent nuclear energy-level diagrams, where 
instead of using the drawing pen, the mass spectro- 
graph is used directly for drawing in the levels. 

Figure 4 shows the triplet of Fig. 2 rotated 90° 
furnished with an energy scale and interpreted as an 
energy-level diagram. Special attention should be 
given to the nuclei indicated as large circles in the 
center of the rough model pictures on the right side, 
and one should interpret the chemically bound hydro- 
gen atoms only as a far-distant “store” of nucleons 
from which we draw in order to build up the central 
nuclei further. In order to be able to interpret the 
photographs at all as energy-level diagrams, it is 
necessary to have enough nucleons in the “store” so 
that one is able to complete the nucleons of the cen- 
tral nuclei to the number A indicated on top of the 
photographs. We start with a multiple of *He— 
namely the '*C nucleus—and we see that the building 
in of the first pair of nucleons liberates considerably 
less energy than the one of the second pair, which 
leads to the '°O nucleus and therefore to a closed 
shell. In order to be accurate, we have to increase 
both mass differences (*7?CH,-'4N) and ('*NH,- 
16Q) by the difference ('n-1H) =0.844 mmu = 0.786 
Mey in order to obtain the correct mass equivalent 
of both energy amounts—12.5 and 22.9 Mev, re- 
spectively—because both times a proton has been “as- 
similated” as a neutron by the central nucleus, since 
obviously we can have only the chemically bound hy- 
drogen atoms in the “store.” The difference ('n—1A) 
corresponds, however, in our photographs to approxi- 
mately four to five line widths only and can be dis- 
regarded in a qualitative approach. 

For the recording of the next energy-level diagram 
(Fig. 5) by the mass spectrograph we added deuter- 
ium gas to the discharge tube, so that all combina- 
tions might occur in the hydrides that can result 
through substitution of, 1 D atom for 2 H atoms. 
The equidistant intervals (**?CDH, 
-CD,), and ('*NH,-—'™ND), increased, however, 
by the difference ('n-—'H), yield in each case the 
mass equivalent (quite small, by the way) of the bind- 
ing energy of the deuteron (2.2 Mev). Here it can 
be seen clearly how, according to Einstein’s law, the 
mass is reduced each time by the same amount, if 
fusion of 2 nucleons into 1 deuteron occurs in the 
“store.” Furthermore, it is possible to read directly 
(arrows in the energy-level diagram) the energy 
amounts (10.3 and 20.7 Mev) that are released by 
the successive binding of preformed deuterons. The 
first energy amount is only half as large as the 
second, 

The photographs for the remaining figures were 
achieved only with the help of samples that con- 
tained enriched amounts of the rare isotopes '°C, 
MN, and 1*O (3). In Fig. 6 we are able to follow 
easily the binding of successive single neucleons to 
the central nucleus as well as the numerous fusions 
of nucleon pairs to deuterons in the “store.” The 
mass equivalents of the corresponding binding ener- 
gies are again marked in the diagram by arrows, and 
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Fig. 6. Binding energies of succes- 
sive nucleons in the sequence “C, 
uC, 


"WH 


it can easily be seen that the first and the third each 
have to be increased by the difference (1n-1H) in 
order to obtain the correct result, for the first and 
the third arrows obviously combine isotopic nuclides. 
After the building in of each second nucleon a cer- 
tain closed shell becomes apparent, for the even 
nucleons release considerably more energy than the 
preceding odd ones. The corresponding amounts are 
in the sequence of Fig. 6: 4.9, and 7.5, Mev as well 
as 10.8 and 12.1 Mev. ° 

In Fig. 7 we are able to follow the same occur- 
rence two mass units higher. The nucleon “stores” are 
everywhere increased by 2, if this is compatible with 
the chemical compounds. Again the picture is threaded 
through like a railroad yard by the standard gage 
parallel tracks so typical for the formation of deu- 
terons, which can occur here in the “stores” of the 
nuclei and also. From the nucelus to the 
nucleus 7°O nothing was changed in the binding ener- 
gies of successive deuterons and nucleons. Their 
amounts are identical with those that we obtained 
from the previous pictures. However, the closed shell 
at '°O becomes very distinctive. This nucleus partieu- 
larly is saturated and only little disposed to bind 
further nucleons. The next pair of nucleons, which 
leads to 780, consists of 2 neutrons built in with op- 
posite spin. Its binding energy is given by the inter- 


val (**OH,-'*O), which in this case has to be in- 
creased by twice the difference (‘n-—1*H), in order to 
obtain the correct value of 12.2 Mev. It is somewhat 
smaller than the previous value for the binding en- 
ergy of the nucleon pair taken from Fig. 4, which 
led from to 

The particular disinclination of the **O nucleus to 
bind even the very next nucleon is shown even more 
clearly in Fig. 8. The multiplet shown in Fig. 3 is 
prepared here as an energy-level diagram, and the 
pattern allows one to recognize in nearly all its de- 
tails the building up of two successive shells of four. 
First of all we observe again the two deuteron steps 
leading from **C to '°O, as shown in previous pic- 
tures. The interval between the two weak lines for 
1®ODH, (hydrides, not very familiar to the chemist 
but known for a long time to mass spectroscopists) 
and inereased by the (‘n-*H) difference 
gives the binding energy of the first neutron to the 
160 nucleus which represents the fifth nucleon, count- 
ing from '*C. Its value—4.1 Mev—is smaller by 0.8 
Mev than the corresponding value of the binding en- 
ergy of the first neutron in the '*C nucleus. The bind- 
ing energy of the second neutron that leads to **O— 
that is, the step indicated in Fig. 8 as the sixth nu- 
cleon increased by the ('n-—*H) difference—amounts 
to 8.1 Mev. It is approximately 0.5 Mev higher than 
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Fig. 7. Binding energies of 
successive deuterons and nu- 
cleons in the sequence that 
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leads from “C over *O to *O. 
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the binding energy of the proton following 'C, 
which leads to ™N. 

The subshell resulting from the building in of two 
neutrons with opposite spin is apparently better de- 
fined. The difference (*SOH, —*°Ne) yields directly a 
value of 20.8 Mev for the binding energy of the now 
following proton pair. It is 1.1 Mev smaller than the 
corresponding energy of the nucleon pair, which leads 
from ™4N to 1°O. One recognizes the loosening up that 
is brought about by the electrostatic repulsion of the 
two protons. Hence, the sum of the binding energies 
of the four nucleons, which leads from ™O to 2°Ne, 
is 2.4 Mev smaller than the one for the first four 
nucleons which follow the '*C nucleus. Whereas the 
C nucleus fuses the first alpha particle (thereby be- 
coming 1°O) with a binding energy of 7.15 Mev, the 
QO nucleus is able to bind the next alpha particle 
(leading to *°Ne) with an energy of only 4.75 Mev. 

In the energy-level scheme of the closed shells of 
four the '°O nucleus is therefore particularly low- 
lying. In this nucleus another shell of a different type 
is closed, which is characterized further by the magic 
number 8. The number of protons, as well as the 
number of neutrons in the O nucleus, is 8. 

It is also possible that lines below the “ground 
state” oceur in our level scheme. For example, in 
Fig. 8, the line produced by the doubly charged *°A 
ions shows that in one-half of a *°A nucleus the nu- 
cleons are packed still more densely with an energy 
of 10.5 Mev, than they are in the *°Ne nucleus. In 


the *°A nucleus the binding energy per nucleon is 
therefore on the average about 0.5 Mev larger than 
it is in the *°Ne nucleus. 

In view of some small but definite discrepancies 
in the masses of some substandards with respect to 
which most nuclidie weights are measured, and on 
the accurate value of which in relation to the stand- 
ard '*O various groups of physicists have not been 
able to agree upon, I would like to mention that we 
have tried particularly to increase the accuracy of 
these measurements. In a paper (4) just published we 
were able to measure such substandards with an error 
of 1 in 3 million, and we hope with photographs, 
some of which are shown here, to reach an aceuracy 
of 1 in 10 million. 


References and Notes 


1. This article is based on a lecture given at the meeting of 
the German Bunsen Society for Physical Chemistry in 
Bayreuth, 28 May 1954. It was first published in Z. 
Elektrochem, 58, (1954) and is reprinted here by permis- 
sion. I am indebted to Mrs. A. M. Akeley and H. Paul, 
Purdue University, for the translation of the manuscript. 

2. A detailed descriptién of the double focusing mass spectro- 
graph which we are now using and with which the photo- 
vraphs shown here were made will appear shortly in the 
Z. Naturforsch. I would like gratefully to acknowledge 
the enthusiastic help of my two young collaborators, R. 
Bieri and F. Everling, who are largely responsible for the 
technical improvements of the apparatus and the taking 
of the photographs. 

8. I would like to express my thanks to K. Clusius for the 
first two; the latter we received from Harwell. 

4. J. Mattauch and R. Bieri, Z. Naturforsch. 9a, 303 (1954). 


= 


SCIENCE, VoL. 121 


. 
: 
= 
tl 
t! 
1 
fi 
a 
n 
i 
} 
] 
1 
= 
= 
| 


News and Notes 


Preliminary Announcement of 
Atlanta Meeting 


The 122nd meeting of the American Association for 
the Advancement of Science, the annual meeting for 
the year 1955, will be held in Atlanta, Ga., 26-31 Dee. 
This will be the first time that the AAAS has met in 
the South since the 1941 meeting in Dallas—and the 
first time in the Southeast since the Richmond meet- 
ing of 1938. In the intervening years, the Association’s 
annual convention has inereased in size but, fortu- 
nately, the physical facilities of Atlanta have also in- 
creased so that it is again possible to meet in this part 
of the nation. (There have been eight AAAS meetings 
in the South: Charleston, 8.C., 1850; Nashville, 1877; 
New Orleans, 1905; Atlanta, 1913; Nashville, 1927; 
New Orleans, 1931; Richmond, Va., 1938; and Dallas, 
1941.) The Association returns to Atlanta after an 
interval of 42 years. 

The four decades since the first Atlanta meeting in 
1913 have witnessed a veritable revolution in nearly 
every aspect of science and society. Agriculture has 
become much more diversified and on an increasingly 
scientific basis, and great industries have multiplied 
and developed. A marked increase in the production 
of natural gas and electric power, added to abundant 
natural resources of water and minerals, have resulted 
in commensurate increases in original industries, such 
as steel, sulfur, fertilizers, and naval stores, and in a 
host of new developments. Many of the’ nation’s larg- 
est and most modern oil refineries, pulp and paper 
mills, chemical plants, and textile mills, processing 
both natural and synthetic fibers, are in the southern 
states. 

There have been advances in medicine and public 
health. Southern schools, colleges, and universities 
have expanded and improved to keep pace with the 
demands for well-trained graduates. The volume of 
research has steadily increased. In recent years, great 
atomic energy projects at Oak Ridge, Tenn., and else- 
where have begun to have a profound effect on south- 
ern science and technology. 

Atomic energy. It is logical that this 122nd meeting 
of the Association will focus the nation’s attention on 
the South’s present status and future potentials and 
will bring to the region the newest developments in 
all fields of science. One instance of this will be a 
four-session symposium, “Atomie energy and agricul- 
ture,” sponsored jointly by the Oak Ridge Institute 
of Nuclear Studies and the Association. This syi- 
posium, as planned by a committee headed by Cyril L. 
Comar, principal scientist, medical division, ORINS, 
will comprise a critical and realistic survey of the 
use of radioisotopes in the agricultural sciences—in- 
eluding unsolved problems, anomalies, and potentials. 

The four parts of the symposium are as follows: 
(i) Soil-plant relationships—chairman, Nathan S. 
Hall, biology and medicine division, U.S. Atomic 
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Energy Commission. Included : soil chemistry and fer- 
tility, soil testing, micronutrients, soil physies, and 
soil-root relationships. (ii) Plant metabolism—chair- 
man, Harold B. Tukey, Michigan State University. 
Included: foliar absorption, translocation, photosyn- 
thesis, nitrogen metabolism, and plant regulators. 
(iii) Animal metabolism—chairman, Homer Patrick, 
University of Tennessee. Included: micronutrient 
metabolism, macronutrient metabolism, lactation and 
hormones, and amino acids-sulfur metabolism. (iv) 
Food sterilization—cochairmen, G. A. King, Nutrition 
Foundation, and B. F. Trum, Veterinary Corps, U.S. 
Army, assigned to AEC, Oak Ridge. Included: bases 
of radiation sterilization, isotope availability and use, 
design of facilities, biochemical problems, acceptance 
of radiated foods, present status and feasibility of 
radiation sterilization. The speakers will be recognized 
experts from all parts of the nation. The entire pro- 
gram, planned for a large audience, is coordinated 
with the research conference on “Use of isotopes in 
agriculture” to be held 12-14 Jan. 1956 at Michigan 
State University under the auspices of the Council of 
Participating Institutions of the Argonne National 
Laboratory. 

International Geophysical Year. [Science 119, 569 
(1954) ]. The International Geophysical Year—really 
18 months, 1 July 1957 to 31 Dee. 1958—will tran- 
seend the previous International Polar Years of 
1882-83 and 1932-33 in that it covers the whole globe, 
includes many more scientific disciplines, and will have 
the goncerted efforts of the scientifie organizations of 
some 40 nations. The AAAS Atlanta meeting will in- 
clude the first, and probably only, program open to 
the general scientific public on the seope of the scien- 
tifie programs of the U.S. National Committee for the 
IGY. The three sessions of the IGY symposium 
(Joseph Kaplan and Hugh Odishaw as program 
chairmen), sponsored jointly by the AGU, NRC, 
NSF, and the AAAS, will outline the problems and 
observations to be made in cosmic rays and solar ter- 
restrial effects; ionospheric physies, aurora and air- 
glow; geomagnetism; meteorology; oceanography; 
giaciology; and seismology. Speakers on these phases 
will come from various parts of the country. 

Crisis in Science Education. At its meeting on 8 
May, the recently established Committee on AAAS 
Meetings (Leonard Carmichael, Bernard D. Davis, 
John E. Ivey, Jr., Harry C. Kelly, and Howard M. 
Phillips) agreed that AAAS meetings should include 
and emphasize programs that are of importance to 
science as a whole. The committee decided that the 
Atlanta meeting should include consideration of the 
serious situation, in the United States today, of too 
few college students who elect majors and graduate 
work in the sciences and engineering and the related 
problem of the growing shortage of qualified science 
teachers at both the high-school and the college level. 

The problem is of such general significance that a 
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special session—for the AAAS as a whole—will be 
held on the morning of 29 Dec. Speakers of national 
eminence will survey the steps that must be taken 
and the contributions that can be made by national 
organizations, federal and state agencies, industry, 
and educational institutions. AAAS sections will not 
hold sessions on that morning, and the participating 
societies will be asked to clear it also, if at all pos- 
sible, so that all may be able to attend. All AAAS 
affiliates and interested agencies and institutions are 
invited to send delegates to this session. AAAS Coun- 
cil Meeting II on 30 Dee. will be devoted largely to 
what organized science can do as a major contri- 
bution to this emergency. 
Participating societies. The annual national meet- 
ings of the following will be held with the AAAS: 
Academy Conference 
American Association of Clinical Chemists 
American Nature Study Society 
American Phytopathological Society 
American Society of Parasitologists 
National Association for Research 
Teaching 
National Association of Biology Teachers 
Society for the Advancement of General Systems 
Theory 
Society of Systematic Zoology 
Societies that have scheduled regional meetings are 
American Academy of Forensic Sciences 
American Geophysical Union, Southeastern Section 
American Association of Hospital Consultants 
American Meteorological Society 
American Physiological Society 
American Psychiatrie Association 
American Society of Plant Physiologists, Southern 
Section 
Association of Southeastern Biologists 
Botanical Society of America, Southeastern Section 
Ecological Society of America 
Herpetologists League 
National Academy of Economies and Political Sci- 
ence 
National Association of Science Writers 
National Science Teachers Association 
National Speleological Society 
Society for the Advancement of Criminology 
Society for Research in Child Development 
Other organizations that have planned special pro- 
grams are 
AAAS Cooperative Committee on the Teaching of 
Science and Mathematics 
Alpha Chi Sigma 
Alpha Epsilon Delta 
Conference on Scientific Editorial Problems 
Conference on Scientific Manpower 
National Geographic Society 
Scientific Research Society of America 
Sigma Pi Sigma 
Society of the Sigma Xi 
United Chapters of Phi Beta Kappa 
Center of the meeting. The recently enlarged At- 
lanta Municipal Auditorium will be the focal point of 
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the meeting. Located within a few blocks of the down- 
town hotels, it will house (i) the AAAS Main Regis- 
tration and Information Center; (ii) the Visible Di- 
rectory of Registrants; (iii) the AAAS Science 
Theatre; (iv) the Annual Exposition of Science and 
Industry; (v) a number ®f sessions; and (vi) the 
Biologists’ Smoker (open to all registrants), 29 Dee. 
Immediately across the street are the classroom build- 
ings of the Atlanta Division of the University of 
Georgia where there will be a lounge and where many 
other sessions will be held. 

AAAS headquarters hotel will be the much en- 
larged Dinkler Plaza. Other “downtown” hotels—all 
of them close together and near the auditorium—are 
the Atlantan, Georgia, Hampton, Henry Grady, Im- 
perial, Jefferson, Peachtree on Peachtree, and Pied- 
mont. Some of these will house sessions and, collec- 
tively, they afford a substantial number of sleeping 
rooms at a wide range of rates. 

A second center of the meeting will be the Hotel 
Atlanta Biltmore area about 14% miles due north of 
the downtown center—readily reached by trackless 
trolleys along Peachtree Street. Other hotels close by 
are the Cox-Carlton, Georgian Terrace, and Peach- 
tree Manor. There will be sessions in the Biltmore 
and on the nearby campus of the Georgia Institute of 
Technology. 

The facilities of Atlanta University, 1 mile west of 
the downtown hotels, have also been offered to the 
Association, and several sessions—notably the AAAS 
presidential address by Warren Weaver and the re- 
ception that foilows—will be held here 28 Dee. Spe- 
cial buses will facilitate traffic between the hotels and 
Atlanta University that evening and daily between 
the hotels and the Auditorium. 

The parasitologists will have an afternoon of dem- 
onstrations in the biological laboratories at Emory 
University, and an open house for visiting biologists 
may be scheduled. 

Housing. Housing aecommodations are adequate, 
but, as in all cities, single rooms are relatively scarce 
and double rooms used for single occupancy cost 
more. Sharing a room with a colleague or friend is 
strongly recommended. It is anticipated that dormi- 
tory units at both Georgia Tech and Atlanta Univer- 
sity will be available. Detailed housing information 
and a coupon for room reservations will begin to ap- 
pear in Science and The Scientific Monthly in July, 
at which time the headquarters of each section and 
participating society will be announced. 

Advance registration. Advance registrants will re- 
ceive the General Program-Directory early in Decem- 
ber by first-class mail. Coupons will appear in AAAS 
journals beginning in July. 


The Programs 
A—Mathematics 


Details of the program of Section A are not yet 
available, but it is probable that the sessions will come 
early or late within the period 26-31 Dec., so that it 
will be possible for mathematicians to attend also the 
meetings of the mathematical societies at Houston. 
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B—Physics 


Section B (J. H. Howey, program chairman) will 
have sessions for invited papers on pure and applied 
physies—for example, radiation measurements—on 
graduate research programs, and on the teaching of 
physies. The Physicists’ Dinner will be sponsored 
jointly with Sigma Pi Sigma, which will also arrange 
the symposium, “The role of physics in premedical 
education,” cosponsored by “Alpha Epsilon Delta. The 
American Meteorological Society (Seymour Hess, 
program chairman) will hold its 142nd national meet- 
ings at Atlanta and will also cosponsor the AGU pro- 
gram. In addition to arranging the afore-mentioned 
four-session symposium, “Atomic energy and agri- 
culture,” the Oak Ridge Institute of Nuclear Studies 
will cosponsor the symposium, “Some peaceful uses 
of atomic energy” of the National Academy of Eco- 
nomics and Political Science. 


C—Chemistry 


Section C (Robert 8. Ingols, program chairman) 
will have three or four sessions for contributed 
papers, 27, 28, and 31 Dec.; a two-session symposium, 
“Effect of chemical agents on biological organisms”— 
not a catalog of reactions but an attempt to under- 
stand the mechanisms of the responses, 28 Dec.; a 
symposium, “Sedimentary kaolins along the south- 
eastern fall line,” including origin, processing, min- 
eralogical studies, uses in paper industry, ceramics, 
and so on, 29 Dee.; a two-session symposium, “Radia- 
tion chemistry,” 30 Dee.; and a vice-presidential ad- 
dress by Ingols and Chemists’ Dinner, 29 Dee. 

Alpha Chi Sigma will sponsor a Chemists’ Lunch- 
eon, and it is anticipated that the American Chemical 
Society, Georgia Chapter, will hold its December 
meeting with the AAAS. The American Association 
of Clinical Chemists (Albert Edward Sobel, program 
chairman) has arranged a symposium, “Recent con- 
cepts in clinical chemistry,” and a dinner, 26 Dee.; 
and two sessions for contributed papers in clinical 
chemistry, 27 Dee. 


D—Astronomy 


Section D’s program, in process of arrangement, 
will include a vice-presidential address by Gerald M. 
Clemence. 


E—Geology and Geography 


Section E (Robert L. Nichols, secretary) will have 
concurrent sessions for contributed papers in geology 
and geography, one or more symposia, a smoker, and 
a vice-presidential address by Wallace W. Atwood, 
Jr.—with appropriate portions of its program: co- 
sponsored by the Geological Society of America and 
the Association of American Geographers, Southeast- 
ern Division. The National Geographic Society will 
have its usual excellent lecture and accompanying 
film. The National Speleological Society is planning 
a session for contributed papers, 27 Dee. and may 
have an additional joint program with the Georgia 
Minerals Society. 
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F—Zoological Sciences 


The program of Section F (J. Gordon Carlson, 
program chairman) ineludes sessions for contributed 
papers in all fields other than systematic zoology and 
parasitology, 26, 27 Dee.; demonstrations, a Zoologists’ 
Dinner, and vice-presidential address by Carlson, 29 
Dee.; and a two-session symposium, “Formation and 
early development of the embryo,” organized by R. C. 
von Borstel with Albert Tyler as chairman, 30 Dee. 
Egg formation, fertilization, and various physiologi- 
eal and cytological aspects will be considered. Speak- 
ers include E. J. Dornfeld, Oregon State; W. S. Vin- 
cent, State University of New York Upstate Medical 
Center; C. B. Metz, Florida State; A. Monroy, Uni- 
versity ‘of Palermo, Italy; J. R. Gregg, Columbia 
University; W. E. Berg, University of California, 
Berkeley; R. C. von Borstel, Oak Ridge National 
Laboratory; and Albert Tyler, California Institute 
of Technology. Section F is cosponsoring the sym- 
posia, “The species concept” of the Association of 
Southeastern Biologists, “Applications of immuno- 
chemistry to biological research” of the Society of 
General Physiologists, and “Atomic energy and agri- 
culture,” part ITI. 

The national annual meeting of the American So- 
ciety of Parasitologists (A. C. Walton, secretary) 
comprises five sessions for contributed papers, 28-30 
Dec.; and a presidential address, annual luncheon, a 
business meeting, and demonstrations, 29 Dee. The 
Herpetologists League (James A. Fowler, program 
chairman) plans three sessions for papers, 28 and 
29 Dec., and an all-day field trip, 30 Dee. The national 
annual meeting of the Society of Systematic Zoology, 
following the pattern of former meetings with the 
Association, will have sessions for contributed papers, 
one or more symposia or panels, evening lectures, and 
a business meeting. A feature will be the annual ex- 
hibition of the SSZ Library. 


FG—Biological Sciences 


The special program of the Association of South- 
eastern Biologists (Mary Esther Gaulden, program 
chairman) will include a meeting of the executive 
committee, 27 Dec.; a breakfast, 28 Dec.; and three 
symposia. The first of these, “The species concept,” 
of broad interest to all biologists, is jointly sponsored 
by AAAS Sections F and G and the ASB and will be 
cosponsored by a number of other societies. Its two 
sessions, 29 Dec., will present the points of view of the 
taxonomist, paleontologist, bacteriologist, protozoolo- 
gist, parasitologist, ecologist, biochemist, eytologist, 
and geneticist. The society will cosponsor “Formation 
and early development of the embryo,” outlined under 
Section F, and “Applications of immunochemistry to 
biological research” of the Society of General Physi- 
ologists. This latter symposium, organized by Nor- 
man G. Anderson, with H. R. Wolfe as chairman, 
which will be held on 29 Dec., will include antibody 
production, preparation of cellular antigens, agar dif- 
fusion techniques, and applications to specifie prob- 
lems. The SGP, in addition, may have a session for 
contributed papers. 
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The Ecological Society of America (Kugene P. 
Odum, program chairman) plans a _ program— 
jointly, in part, with the Botanical Society of Amer- 
ica, Southeastern Section (Robert B. Platt, program 
chairman)—that will include exhibits of ecological 
instrumentation, of interest to both physical and bio- 
logical scientists; a field trip to Stone Mountain; and 
sessions for contributed papers jointly with Sections 
F and G. The annual national meeting of the National 
Association of Biology Teachers (John P. Harrold, 
program chairman) begins with a business meeting, 
26 Dee.; includes three joint morning sessions with 
the ANSS and NSTA and three afternoon sessions, 
27-29 Dee.; and concludes with an all-day field trip, 
jointly with ANSS, 30 Dee. 


G—Botanical Sciences 

Section G (Barry Commoner, secretary) is plan- 
ning a two-session symposium that will deal in an 
integrated fashion with the economic, technologie, 
physiological, and biochemical aspects of “The to- 
bacco plant” and “The cotton plant,’ 27 Dec. There 
will be two or more sessions for contributed papers, 
probably jointly with the Botanical Society of Amer- 
ica, Southeastern Section, 28 and 29 Dee.; and a 
Botanists’ Dinner and vice-presidential address by 
Lawrence R. Blinks, 29 Dee. Among the symposia 
that Section G will cosponsor are “Atomic energy and 
agriculture” and “The species concept.” 

The program of the annual national meeting of the 
American Phytopathological Society (Glenn 
Pound, secretary) includes three council meetings, 27 
Dec.; two general business meetings, 28 and 30 Dec.; 
seven series of four concurrent sessions for papers, 
28-30 Dec.; a symposium, “Plant pathologists can use 
television,” 28 Dec.; and the Phytopathologists’ Ban- 
quet, 29 Dec. The meeting will be held jointly with 
the annual meeting of the APS, Southern Division. 

The American Society of Plant Physiologists, 
Southern Section (Aubrey W. Naylor, program chair- 
man) is arranging a two-session symposium, “The 
mechanism of action of plant growth substances” 
that will be cosponsored by Section G. 


I—Psychology 

Section I (William D. Neff, secretary) has sched- 
uled five sessions of invited papers on the following 
subjects, arranged as indicated: “The status of mili- 
tary psychology, 1955,” Wilse B. Webb, 27 Dec.; 
“Recent studies of the sensory processes,” John F. 
Hahn, and “The brain and behavior,” Harlow W. 
Ades, 28 Dee.; “Learning,” Stanford C. Erickson, 
and “Primate behavior,” Arthur J. Riopelle, 29 Dee. 
The vice-presidential address by 8S. 8. Stevens will be 
given 27 Dec., and there will also be sessions for con- 
tributed papers. The Society for Research in Child 
Development will hold a regional meeting at Atlanta. 


K—Social and Economic Sciences 


Section K (Donald P. Ray, secretary) will have 
one or more symposia centering on varying phases of 
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the economic development of the South and probably 
another on political trends in the region. There will 
be a vice-presidential address by Conrad Taeuber. The 
section will cosponsor the program of Section P; See- 
tion M’s symposium, ‘Orthopedic appliances and the 
economics of rehabilitatton”; and the symposium, 
“Some peaceful uses of atomie energy,” of the Na- 
tional Academy of Economics and Political Science, 
which is also cosponsored by Pi Gamma Mu. 


L—History and Philosophy of Science 


Section L (Jane M. Oppenheimer, secretary) will 
have a full program of sessions for invited and con- 
tributed papers and a vice-presidential address by 
Raymond J. Seeger, “Man and science.’ The symposia 
planned are “Mathematics and biology,” “The sociol- 
ogy of science,” “Science and the humanities,” and 
“Creativity in science,” all cosponsored by appropri- 
ate AAAS sections. The Philosophy of Science Asso- 
ciation will cosponsor a portion of the section’s pro- 
gram, as also will the Southern Society for Philosophy 
and Psychology. The recently organized Society for 
the Advancement of General Systems Theory (L. von 
Bertalanffy, executive secretary) has scheduled two 
afternoon sessions for contributed papers. 


M—Engineering 

Section M (M. J. Goglia, program chairman) plans 
a symposium that will be of wide interest to all fields 
of engineering—automation. A second symposium on 
“Orthopedic appliances and the economies of rehabili- 
tation,” with accompanying exhibits, arranged by 
Eugene F. Murphy and cosponsored by Sections K 
and N, will be held 30 Dee.; speakers include Robert 
L. Bennett, Augustus Thorndike, Eugene F. Murphy, 
Anthony Staros, W. Frank Harmon, McCarthy 
Hanger, Jr., Grace M. Fraymann, and Donald H. 
Dabelstein, 


N—Medical Sciences 


As in previous years, Section N (S. E. Luria, pro- 
gram chairman) will have a four-session symposium, 
the participants of which will come from all parts of 
the nation. This year’s subject, “Microbiology and 
medical research,” scheduled for 27 and 28 Dee, 
includes (i) “Nutrition of microdrganisms,” (ii) 
“Metabolic aspects of medical microbiology,” (iii) 
“Radiation effects in microbiology,” and (iv) “Chemo- 
therapy.” The fourth session will include the vice- 
presidential address of Luria, the 11th presentation 
of the Theobald Smith Award of Eli Lilly and Com- 
pany, and the first presentation of the new AAAS- 
Anne Frankel Rosenthal Memorial Award for Cancer 
Research. 

Alpha Epsilon Delta (Maurice L. Moore, national 
secretary) will have its customary annual luncheon 
and meeting with the AAAS, 28 Dee., with William 
McGlothlin of the Southern Regional Education Board 
speaking on “Problems of medical and dental educa- 
tion in the southern area.” The society will cosponsor 
the symposium, “The role of physies in premedical 
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education,’ 
emy of Forensic Sciences will have a program of in- 
terest to its members and others in the medical-legal 
professions. 

The American Association of Hospital Consultants 
(Jack Masur, program chairman), will have its usual 
special symposium with the AAAS. The program of 


of Sigma Pi Sigma. The American Acad- 


the American Psychiatric Association (Harold E. 
Himwich, program .chairmah), will be a four-session 
symposium, “Physiological bases in psychiatry,” 27 
and 28 Deec.; the sessions—“New psychopharmacologic 
agents,” “Mechanisms of actions in new agents,” 
“Effects of aleohol on brain respiration and metabo- 
lism,” and “Aleohol addiction”—will, in part, be a 
sequel to the highly successful program on psychiatry- 
pharmacology at the Berkeley meeting. This sym- 
posium at Atlanta will be cosponsored by Section N 
and the American Physiological Society (Fred A. 
Hitchcock, program chairman), which is tentatively 
planning a special program on the teaching of physi- 
ology. 


Nd—Dentistry 


Section Nd (Joseph F. Volker, program chairman) 
will -have two symposia, “Newer knowledge of the 
physiology of the salivary glands” and “Oral strue- 
tures in forensic medicine” on 28 Dee., cosponsored 
by the American College of Dentists, the American 
Dental Association, and the International Association 
for Dental Research, North American Division. 


Np—Pharmacy 


Section Np (John E. Christian, secretary) has 
scheduled seven sessions, 28-30 Dec., that will include 
a symposium and panel discussion on “Toxie house- 
hold materials and appropriate antidotes,” a special- 
ized symposium on “Applications of nucleonies to the 
health professions,” and contributed papers. The en- 
tire program will be cosponsored by the American 
Association of Colleges of Pharmacy, American Col- 
lege of Apothecaries, American Pharmaceutica] Asso- 
ciation, Scientific Section, and the American Society 
of Hospital Pharmacists. 


O—Agriculture 


The section (J. Fielding Reed, program chairman) 
is eosponsoring the entire symposium on “Atomic 
energy and agriculture,” Section C’s symposium on 
“Effect of chemical agents on biological organisms,” 
and section G’s symposia on “The tobacco plant” and 
“The cotton plant.” 


P—Industrial Science 


Section P (H. M. Conway, Jr., program chairman) 
will have a two-session program, cosponsored by Sec- 
tion K, on “Resource development through science,” 
which will include a regional case history of resource 
development—the South; specific resource studies on 
agriculture and land, water, minerals, and education 
and human resources; and a panel discussion that (i) 
will identify scientific approaches to the economic 
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and industrial development of geographic areas, and 
(ii) will relate these specific techniques to the specitic 
needs of the South. Section P will have its eustomary 
luncheon at which Malcolm Bryan, president, Federal 
Reserve Bank of Atlanta, will preside, and the retiring 
vice-presidential address of George L. Parkhurst will 
be given, on 28 Dee. 


Q—Education 


Section Q (Dean A. Worcester, secretary) antici- 
pates an unusually strong program at the Atlanta 
meeting, 26-30 Dec. In addition to three sessions for 
contributed papers, there will be a symposium, “Edu- 
cation of the gifted,” and another session, jointly with 
the Intérnational Council for Exceptional Children; 
three joint sessions with the American Educational 
Research Association; a two-session symposium, “ Vis- 
val efficiency” arranged by N. Franklin Stump; a 
business meeting and a vice-presidential address by 
Carter V. Good. In addition, the section, together with 
the NSTA, AERA, the AAAS Cooperative Commit- 
tee, the NABT, and the Central Association of Science 
and Mathematics Teachers, will cosponsor the sym- 
posium, “Implications and applications of recent re- 
search in science education” arranged by George G. 
Mallinson for the National Association for Research 
in Science Teaching (Clarence M. Pruitt, secretary), 
which also will hold its annual meeting with the 
AAAS. 

The AAAS Cooperative Committee on the Teaching 
of Science and Mathematics (John R. Mayor, pro- 
gram chairman) will cosponsor the AAAS program 
on “The Crisis in Science Education.” The regular 
regional meeting of the National Science Teachers 
Association (Katherine Hertzka, program chairman) 
with the AAAS will consist of some eight sessions, 
three of them jointly with ANSS and NABT. 


X—Science in General 


The annual Academy Conference (Leland H. Tay- 
lor, program chairman), composed of delegates and 
other numbers of the 42 academies affiliated with the 
Association, will hold a day of sessions and will spon- 
sor the Tenth Annual Junior Scientists Assembly—a 
carefully planned program especially for high-school 
students interested in science. A new feature will be 
an Academy Information Center during the meeting 
period. The American Geophysical Union (Werner A. 
Baum, program chairman) will have three afternoon 
sessions, 27-29 Dec., to complement the three morning 
sessions of the International Geophysical Year, of 
which the AGU is a cosponsor. 

The annual national meeting of the American 
Nature Study Society (Malvina Trussell, program 
chairman) will consist of a symposium, “Southern 
agriculture from 1913-1956,” and social mixer, 27 
Dec.; the annual banquet and presidential program— 
“Barly naturalist explorers of the southeastern states” 
(illustrated) by Malvina Trussell, 29 Dec.; three 
joint sessions with the NABT and NSTA and a joint 
field trip, 30 Dee., with the NABT. 

The fourth Conference on Scientific Editorial Prob- 
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lems (Marian Fineman and A. E. Tyler, cochairmen) 
plans several groups of invited papers on problems in 
editing, technical writing, and scientific publication. 
The fifth Conference on Scientific Manpower (Thomas 
J. Mills, program chairman) plans two afternoon ses- 
sions, 27 and 28 Dec., which will be cosponsored by 
the Engineering Manpower Commission, the Scientific 
Manpower Commission, the NRC, and the NSF. 

The National Association of Science Writers 
(Odom Fanning, program chairman) will have its 
annual symposium and a business meeting with the 
AAAS. The annual address and award of the William 
Procter prize of the Scientific Research Society of 
America is scheduled for the evening of 29 Dee., fol- 
lowing the society’s joint luncheon with the Society 
of the Sigma Xi and the annual convention of RESA 
earlier that day. The annual address of the Society of 
the Sigma Xi will be held the evening of 27 Dee.; the 
56th annual convention on the morning of 29 Dee. 
preceding the joint luncheon with RESA. The 16th 
annual lecture of the United Chapters of Phi Beta 
Kappa is scheduled for the evening of 30 Dee. 


Raymonp L, TAYLOR 
Associate Administrative Secretary, AAAS 


Radiation Hazards and Politics 


An open meeting on Nuclear Radiation Hazards 
and their Political Implications was held in Washing- 
ton, D.C., on 28 Apr. under the sponsorship of the 
local chapter of the Federation of American Scien- 
tists. With M. Stanley Livingston, professor of 
physies at Massachusetts Institute of Technology, as 
moderator, the subject was discussed by Sen. Clinton 
Anderson, chairman of the Joint Committee on 
Atomie Energy; Rep. Chet Holifield, a member of 
the Joint Committee; Bentley Glass, geneticist and 
professor of biology at Johns Hopkins University; 
and John S. Toll, chairman of the physies depart- 
ment at the University of Maryland. There was a 
capacity audience, consisting primarily of visitors 
from all over the United States who were in town to 
attend the annual Washington meeting of the Amer- 
ican Physical Society. 

In his opening remarks, Livingston described the 
difficulties the planning committee had encountered 
in finding a physicist to speak on the program. 

Refusals [were made for] various reasons. 
Some described the impossibility of speaking authori- 
tatively on a topic in which so much information is 
still classified; others expressed a downright fear of 
involvement in a controversial issue which might 
eause them security clearance trouble. After many 
refusals the planning committee did obtain accept- 
ances from two physicists who are employed in the 

Defense Department. However, these physicists later 

withdrew when the Defense Department imposed new 

restrictions on public statements by its employees 

(the so-ealled “Wilson Order”). We did finally find 

a few competent authorities who would have been 

willing to speak but had other, over-riding engage- 
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ments. Finally, in desperation and in open rebellion 

against these pressures, Dr. Toll and I agreed to stick 

our necks out and appear on this program. 

This experience illustrates one of the political di- 
lemmas in which we find ourselves. . . . Those who 
know won’t speak, and those who don’t know cannot 
speak with authority. 

Next, in a presentation of general information, 
Toll discussed the physical effects of radioactivity 
caused by atomic bomb explosions. He emphasized 
that it is not possible to arrive at clear conclusions, 
that “The problem of radiation hazards is complex, 
for it involves such diverse fields as physics, meteor- 
ology, and biology, and depends on many phenomena 
which are not yet understood.” He described the wide 
variety of possible atomic weapons and then went on 
to say that the general public, even some inner coun- 
cils of the Government, are often considering defenses 
for last year’s weapon rather than tomorrow’s. 
“Sound planning requires not only information about 
previous explosions but also sensible guesses as to 
future developments. .. .” 

After referring to the many contradictory state- 
ments in the press, Glass devoted his talk to an 
appraisal of the present knowledge of the genetic 
consequences of radiation. He pointed out that there 
are certain matters about which geneticists are in 
full agreement and presented the following summary. 


(i) High-energy radiation produces mutations in 
all kinds of plants and animals and microbes; and 
no one doubts that it will do so in human beings as 
well. (ii) The frequency of mutations in any particu- 
lar species and kind of cell is proportional to the dose 
of radiation. . . . (iii) The effects of successive ex- 
posures are cumulative. (iv) There is no recovery. 
. . + (v) Mutations are overwhelmingly deleterious. 
. . + (vi) Mutations occur spontaneously; and only 
a portion, probably only a small portion, of them are 
caused by natural high-energy radiation. . 


In conclusion Glass said: 


These are two grave dangers in the present situa- 
tion. One is our ignorance. In particular, if the pres- 
ent number of harmful genes per person and the 
over-all spontaneous mutation rate are much lower 
than we now estimate them to be, then the danger of 
the present levels of radiation is correspondingly 
multiplied. Our ignorance of the true rate at which 
mutation is induced by radiation may luckily tend 
to counterbalance this if it turns out that the radia- 
tion-induced rate in the immature female germ cells 
is much lower than in the male. . . . Above all, there 
is our ignorance as to how much increase in the mu- 
tation rate a human population can tolerate. 

The second peril is that eventually, as the number 
of test explosions increases and the long-lived isotopes 
accumulate, as the industrial atomic energy plants 
multiply and the disposal of atomic waste products 
becomes a more and more critical problem, the eumu- 
lative exposure to radiation may come to exceed by 
far the 0.2 r/yr which was in 1949 the average dose 
received by Oak Ridge and Hanford workers. The 
present “permissible” dose of 0.3 r/wk or 15 r/yr, if 
delivered to the entire population, [might] multiply 
the present mutation rate by at least 4.5 and maybe 
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as much as 150 times. Who, knowing the predominant 
harmfulness of mutation, can dismiss such a possi- 
bility lightly? 


Rep. Holifield urged that the United Nations be 
strengthened and observed that “It is high time we 
stopped treating that world organization as an 
orphan. .. .” He stated that neither civil defense nor 
air interceptor devices would do much good in a 
mass enemy H-bomb attack and indicated that our 
greatest safety lies in fully informing the world’s 
population of the horrors of nuclear warfare. He 
suggested that the President make a series of tele- 
vision and radio talks to arouse the public. 

Both Rep. Holifield and Sen. Anderson, the last 
speaker, expressed concern over the needless secrecy 
restrictions. Sen. Anderson indicated that secrecy 
sometimes goes to remarkable extremes and cited a 
ease in which he urged declassification of a scientific 
finding that had already been published in prominent 
journals of three other countries. He was “enthusi- 
astically voted down” by a majority of the committee. 
In commenting further on the Government’s slowness 
in making information available, he pointed out that 
it was 10 months before there was any official report 
on the first hydrogen bomb explosion. The story of 
the effects of fallout on Japanese fisherman, which 
could have had no possible security implications, was 
concealed until the news was released from other 
sources. “We need to talk more frankly to the Amer- 
ican people,” he said. “I don’t think they are afraid 
to face the facts.” 


Science News 


Physicians, dentists, and veterinarians on active 
duty as commissioned officers in the military services 
and the U.S. Publie Health Service receive salaries of 
$100 per month more than nonmedical officers of 
equal grade. To resolve this inequity, H.R. 2442 has 
been introduced into the Congress by Rep. Olin E. 
Teague (D., Tex.). This bill proposes a bonus of $100 
per month for officers who hold a doctor’s degree (or 
its equivalent) in science, and who are performing 
duties in the fields of their special training. 

Many scientific organizations have officially en- 
dorsed H.R. 2442, including the Entomological Society 
of America, which has adopted a resolution containing 
the following paragraphs: 


WHEREAS, This Society holds that personnel possess- 
ing the degree of Doctor of Science or Doctor of 
Philosophy in entomology, parasitology, or any other 
basic science related to medicine and acceptable to 
the Surgeon General should be granted the same rec- 
ognition, incentive payments, and other considerations 
extended to physicians, surgeons, dentists, and veter- 
inarians by the Armed Services Career Compensation 
Act, therefore 

BE IT RESOLVED that the Entomological Society of 
America, through its Governing Board, go on record 
as unreservedly favoring the policy set forth in this 
resolution and favoring the passage of House Reso- 
lution 2442. ... 
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Nearly 1100 abstracts have been received by the 
Atomie Energy Commission from U.S. scientists and 
engineers who desire to participate in the United 
Nations International Conference on Peaceful Uses 
of Atomic Energy at Geneva next August. In an- 
nouncing that the first group of 189 abstracts of 
papers tentatively accepted has been forwarded to 
the United Nations, Willard F. Libby, acting chair- 
man of the AEC, expressed gratification at the wide- 
spread interest in the meeting shown by the scientific 
community. 

This overwhelming response is heartening for two 
reasons. It demonstrates our desire to share with the 
world the results of our researches and applications 
of atomic energy for peaceful purposes. Also, it gives 
evidence of the substantial contributions the United 
State has to make to all sections of the comprehensive 
agenda adopted for the conference. 


George L. Weil, technical director of this country’s 
participation in the conference, explained that this 
was only the first group of abstracts of United States 
papers to be submitted to the U.N.’s secretary-gen- 
eral of the conference. Weil also pointed out that 
within the time allotted to the United States at the 
conference, only a relatively small number of all the 
papers eventually accepted can be presented in per- 
son by the authors. Other papers will be published in 
the conference proceedings. 

The 189 abstracts propose papers in the broad fields 
of applications of atomic energy to medical research, 
agriculture, and industry; applications of radioiso- 
topes in process and quality control; industrial uses 
of fission products; developments in instrumentation 
and remote controls necessary for handling radioac- 
tive materials; and natural occurrence of uranium in 
this country and extracting and refining uranium ores. 
A list of the titles of all papers submitted so far for 
the conference, including the abstracts from the 
United States is available at U.N. headquarters in 
New York. 


“Portrait of a scientist, a tribute to Linus Pauling” 
is the title of an article by George Beadle that ap- 
peared in the April issue of Engineering and Science, 
monthly publication of California Institute of Tech- 
nology. In one section Beadle, who is chairman of the 
institute’s division of biology and president of the 
AAAS, diseusses the excesses of the security system. 

. [Scientists] want no special privileges. The 
intellectual freedom of science is no different in prin- 
ciple from any other kind of intellectual freedom, It 
is a counterpart of freedom of speech, of freedom of 
the press and of freedom of religion. None of these 
freedoms should be a freedom divorced from respon- 
sibility. No sensible person would claim otherwise. 

The article ends with: 

I want to close by saying I regard it a great privi- 
lege to know and to be associated with Linus Paul- 
ing. . . . I am proud to belong to the faculty of an 
institution with the foresight to see his greatness and 
the wisdom to give its development full freedom. I 
am proud that Caltech has a president who knows the 
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true meaning of academic freedom and who has the 
courage to speak and act accordingly. I contrast our 
good fortune with the lot of a certain few of our 
sister universities whose presidents belie by their acts 
the fine-sounding words of their public utterances. I 
am grateful for a Board of Trustees that has not 
succumbed to the disease of mistrust and suspicion 
that could so easily undermine their faith in the wis- 
dom of academic freedom and the rightness of liberal 
decency. 

Kenneth H. Schmidt, a Danbury, Conn., inventor 
who was chief engineer of the White House com- 
munications system under President Roosevelt, now 
runs a successful business manufacturing a wiretap- 
proofing device. Confining himself exclusively to 
government work in Washington and Ottawa, he 
claims that he has made more than 100 installations 
in the Pentagon alone. 


On 20 June (for Asia time-zones) the sun will be 
totally obseured by the moon for observers along a 
narrow strip of the earth’s surface beginning in the 
Indian Ocean and extending east across Ceylon, 
Bangkok, Thailand, part of the Philippines, and the 
Pacifie Ocean north of the Solomon Islands. At one 
point along this strip—in the South China Sea— 
the maximum duration of totality will oceur—7 min, 
7.9 see. There will not be a total eclipse of longer 
duration in this century. In fact, according to many 
astronomers, the duration of this eclipse has not been 
surpassed since A.D. 717. In 1973 an eclipse of nearly 
the same duration will take place, but astronomical 
calculations indicate that it will be slightly shorter 
than the one this year. 

Observers from Arabia to New Zealand will see 
this solar eclipse as a partial one. During the day of 
20 June on the eclipse path, it will be the night of 
19-20 June in New York. The eclipse will not be 
visible from any location in the American continents. 


The American Museum of Natural History has 
announced the establishment of the Southwestern Re- 
search Station on the eastern slope of the Chiricahua 
Mountains, near Portal, Cochise County, in south- 
eastern Arizona. The property, which is at an ele- 
vation of 5400 ft, is within the limits of Coronado 
National Forest. The year-round station was estab- 
lished to provide research facilities for investigators 
and students in all branches of science who are con- 
ducting studies that can utilize the faunal, floral, and 
geologic features of the area. The museum’s new unit 
is under the direction of Mont A. Cazier, chairman 
and curator of the department of insects and spiders. 
All inquiries, and requests for the descriptive booklet 
that is available, should be directed to. Cazier at the 
American Museum of Natural History, Central Park 
West and 79 St., New York 24. 


In a paper delivered at the recent meeting of the 
Association of American Physicians, Albert B. Sabin 
of the University of Cincinnati described encourag- 
ing progress in his work with 30 prisoner volunteers 
who received live polio virus last January. All 30 
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participants in the experiment, inmates of the Chilli- 
cothe, Ohio, federal reformatory, produced resistance 
to the disease in the form of antibodies. In addition, 
none of the volunteers became ill from the infection 
they developed; in fact, infection could be determined 
only by laboratory tests. The men received varying 
amounts of the virus culture in a teaspoonful of milk. 
It was found that 0.001 ml of the fluid was enough to 
produce an immunizing infection. 

The work, aided by a grant from the National 
Foundation for Infantile Paralysis, is still in prog- 
ress. After successful experiments in which the vi- 
ruses were changed from highly virulent or paralyz- 
ing varieties to nonvirulent or harmless varieties, the 
strains were considered safe for testing on human 
beings. 


The U.S. Department of Agriculture has reported 
that, as of 20 Apr., more than 13 million acres of 
land in seven southern Great Plains states had been 
damaged by wind erosion since last November. This 
is 3 million acres more than was reported on 1 Apr. 
These estimates are based on information compiled 
by the Soil Conservation Service. In addition, an- 
other 19 million acres of land is in condition to erode 
because it lacks adequate vegetative cover. Secretary 
Benson is studying the affected areas. 


A suit filed on 14 Mar. in U.S. Distriet Court 
for the District of Columbia on behalf of Martin D. 
Kamen, associate professor of chemistry at Washing- 
ton University in St. Louis, charges that procedures by 
which American citizens are denied passports by the 
State Department for alleged communist activities or 
affiliations restrict liberty and freedom to travel with- 
out regard for the “due process of law” guaranteed by 
the Constitution. Kamen and his supporters hope that 
the case will answer the basie question of whether or 
not the due process clause covers the right to travel. 
The Fifth Amendment, states: “. nor shall any 
person ... be deprived of life, liberty, or property 
without due process of law. . . .” Suppose a scientist 
wishes to attend a foreign conference or lecture in 
a foreign university. Can he, at the pleasure of the 
Passport Division, be deprived of the right to prac- 
tice his profession? Or may his passport be denied 
only through procedures that satisfy the due process 
requirement? 

In 1952, a Special Federal Court apparently sus- 
tained the latter view in the only previous case of 
the sort, that of Anne Bauer, a journalist. The court 
held that before the State Department could revoke 
a passport it would have to inform the person affected 
of the reasons therefor, and grant that person a hear- 
ing. In September of 1952 Secretary Acheson issued 
new regulations providing for an appeal procedure in 
cases of passports denied or revoked because of 
charges involving communism. However, even today, 
no appeal mechanism has been set up for cases not 
related to the communist question. 

Kamen, who is one of the coinventors of the radio- 
carbon tracer technique, joined the staff of the Radi- 
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ation Laboratory of the University of California in 
Berkeley in 1936. During the war the laboratory be- 
came a part of the Manhattan Project, and many sci- 
entists there began to do secret work, ineluding 
Kamen, who became a group leader. In 1944 he was 
called in by the personnel office of the laboratory and 
told that he was being dismissed for “indiseretion.” 
No other explanation was given. 

Kamen’s passport was revoked in 1947, and he has 
not been able to regain it, although he has received 
numerous professional invitations from several for- 
eign countries—England, Australia, France, and Is- 
rael. When he first made application to the Passport 
Division in September 1952, he was refused on the 
grounds that he had associated with known Commu- 
nists, had belonged to an organization now on the 
Attorney General’s list, and had furnished classified 
information to Soviet officials. Kamen has exhausted 
all means for administrative reconsideration of his 
ease provided under State Department regulations. 
However, the original decision not to grant him a 
passport still stands, although both the Army and 
the Atomie Energy Commission have informed the 
Passport Division that they do not object to Kamen’s 
leaving the country. 

The current suit is the first step in judicial review 
of the ease. It charges that in denying Kamen a pass- 
port, “his personal liberty and freedom to travel, 
work, and consult with others has been restricted, and 
his opporturity to acquire and disseminate knowledge 
essential to his professional advancement and the ad- 
vancement in the field in which he works has been 
restricted.” The State Department’s action is charae- 
terized as “arbitrary, capricious and* unlawful” be- 
cause sufficient evidence to support the allegations on 
which denial of the passport was based was never 
presented. Consequently, it is asserted, the depart- 
ment’s action violates the due process clause of the 
Fifth Amendment. A mandatory injunction directing 
the State Department to issue a passport is requested. 

In April the Government filed a motion to dismiss, 
which was denied, that was based chiefly on the pre- 
mise contained in this sentence from the brief: “Since 
earliest times the Secretary of State has had complete 
and absolute control and discretion over the grant or 
denial of passports.” 


A news release from the Scientific Manpower Com- 
mission reports that a survey it has just completed 
“indicates that industry is adding 5000 to 7000 new 
scientists a year to its payroll. More than 1000 com- 
panies took part in the study. Aided by a panel of 
30 industrialists, edueators, and Government scien- 
tists headed by E. B. Peck of Esso Research and 
Engineering Co., the commission canvassed 1600 em- 
ployers to determine how many scientists they are 
hiring and losing. Howard A. Meyerhoff, executive 
director of SMC, estimates that the 58,670 scientists 
on company payrolls on 31 Dee. 1953 represent more 
than half of those employed in industry. 

“Chemists outnumber all others combined, with 35,- 
616 of the total. Geologists, physicists, biologists, 
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mathematicians, and psychologists follow in that 
order. Women account for 7.6 pereent of the total. 
The survey also revealed that slightly less than half 
of the scientists included in the tabulation work for 
large organizations employing 500 or more individ- 
uals with technical scientific training. . . . The report 
shows a labor turnover of 9.5 percent among the 
highly trained specialists, with roughly a 3-percent 
replacement rate for deaths, retirements, and losses 
to nontechnical occupations. In 1953, the year for 
which complete returns were obtained, 8.2 percent of 
the losses were to the armed forces. 

“Noting a drop of nearly 500 in the number of sci- 
entists hired in 1953 as compared with 1952, the re- 
port points to the 12-pereent drop in the number of 
science graduates in the same 1-year period. Although 
he would not say definitely that the two were related, 
Meyerhoff stated: 

Industry failed to get all the scientists it needed 
in 1953 and again in 1954, when there was a further 
decline of 4 to 5 percent in the number of scientists 
graduating with bachelors’ degrees. The dwindling 
numbers must have been a factor, but other factors 
cannot be ignored—for example, the heavy drain for 
military service, especially after Korea, when many 
deferments were terminated. 


H. Van Pel, the fisheries officer for the South 
Pacifie Commission, has announced that Duteh scien- 
tists have caught large sharks and sawfish in a mountain 
lake called Sentani 20 mi inland in western Dutch 
New Guinea. Some of the smaller species have been 
sent to the Netherlands for examination. The scientists 
were unable to name the variety of sharks, but one 
sawfish was reported to be more than 10 ft long. 

How these salt-water fish became acclimated to 
fresh water in a lake 500 ft above sea level is un- 
known. The only explanation that has been sug- 
gested, Van Pel said, is that 

. . . the lake, thousands of years ago, was fed from 

the sea at sea level. Then a voleano eruption took the 

lake 500 ft up when mountains rose out of the sea. 

The change from salt to fresh water was so gradual 

that the sharks and other fish became acclimated to it. 


The first direct synthesis of testosterone from simple 
coal-tar products has been accomplished by a group 
of chemists at the University of Wisconsin. The re- 
search that led to the synthesis was carried out by 
W. 8S. Johnson and a colleague, Raphael Pappo, visit- 
ing lecturer in chemistry from the Weizmann Insti- 
tute, Israel, in cooperation with Brian Bannister and 
EK. J. Pike. The project is part of a broad research 
program at Wisconsin for the synthesis of hormones 
involved in sex, pregnancy, and the life-maintenance 
substances produced by the adrenal glands. 

The only practical method to date for synthesizing 
testosterone has required that a complex natural 
steroid such as cholesterol be used as a starting point. 
Johnson and Pappo synthesized the sex hormone 
from the coal-tar product 1,6-dimenthoxynaphtha- 
lene. However, they have emphasized that the method 
is not practical in its present form. 
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Scientists in the News 


Leonard Woolley, British archeologist, has received 
the Lucey Wharton Drexel medal, highest award of 
the University Museum of the University of Pennsyl- 
vania. The medal was presented on 21 Apr. when he 
opened a rebuilt University Museum exhibit hall, “The 
Royal Tombs of Ur,” which provides a new setting 
for some of the 4500-year-old jewelry, art objects, 
and human remains discovered by the Woolley expe- 
ditions in Iraq. The new hall was designed by Antonio 
Lebrija, an artist-anthropologist of Mexico’s National 
Institute of Anthropology and History. The Drexel 
medal is given for the “best archaeological exeava- 
tion, or for the best publication based on archaeolog- 
ical research by an English-speaking scholar within 
the previous five years.” It has been. awarded only 
once since 1913 and only 12 times since it was estab- 
lished in 1902. 

Woolley, who celebrated his 75th birthday last 
month, has dug for almost half a century in Nubia, 
Egypt, Syria, Iraq, and Turkey. He is being cited 
especially for four of his recent publications. They 
are Alalakh (1953), the story of his unearthing of an 
ancient city in southern Turkey before and after 
World War II; Spadework (1953), a popular sum- 
mary of his field experiences since 1906; Carchemish 
IIT (1954), a seientifie report of his exeavations in 
Syria more than 40 years ago; and Early Periods, 
which is now being published and is the fifth volume 
of his series on Ur. 


R. S. Jane and H. G. Thode have been appointed 
new members of the National Research Council of 
Canada for 3-year terms that began 1 Apr. Jane is 
executive vice president of Shawinigan Chemicals 
Ltd., Montreal, and Thode is principal of Hamilton 
College and director of research at McMaster Uni- 
versity, Hamilton, Ont. 

Retiring members are Brig. F. C. Wallace, execu- 
tive vice president, Duplate Canada Ltd., Fiberglas 
Canada Ltd., and Smith and Stone Ltd., Toronto, 
Ont.; and J. H. L. Johnstone, head of the department 
of plysies and dean of the faculty of graduate stud- 
ies, Dalhousie University, Halifax, N.S. Both have 
given their services to the council continuously for 6 
years. 

Three other members have been reappointed for a 
further term of 3 years. They are C. J. Mackenzie, 
president, Atomic Energy Control Board, Ottawa, 
Ont.; T. Thorvaldson, dean of graduate studies emer- 
itus, University of Saskatchewan, Saskatoon; and W. 
H. Watson, professor and head of the department of 
physics, University of Toronto, Toronto. 


Murray Gell-Mann, former assistant professor of 
physies and member of the Institute for Nuclear 
Studies at the University of Chicago, has joined the 
staff of California Institute of Technology as asso- 
ciate professor of physics. Gell-Mann’s work has 
been concerned with the theory of atomic nuclei and 
the basic particles of which nuclei are composed. 
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E. Kennerly Marshall, Jr., professor of pharmacol- 
ogy and experimental therapeuties in Johns Hopkins 
University School of Medicine, will retire from 
active service at the end of June. He will be suc- 
ceeded as professor andshead of the department by 
Gilbert H. Mudge, now associate professor of medi- 
cine at Columbia University College of Physicians 
and Surgeons. With the exception of 2 years, 1919- 
1921, at Washington University, St. Louis, Marshall 
has been a member of the Hopkins medical faculty 
continuously since 1911 and has served under six of 
the seven presidents of the university. In his long 
and outstanding career, Marshall has taught and econ- 
ducted his researches in three different fields of 
medical science, physiological chemistry, physiology, 
and pharmacology, the latter two as professor and 
head of department. 


Herbert B. Nichols, formerly science editor of the 
Christian Science Monitor and information officer, 
U.S. Geological Survey from 1949 to 1954, has re- 
turned to the latter post after a year with General 
Electric Co. at Schenectady, N.Y., where he aided 
in the establishment of a public relations unit for 
the Research Laboratory. Ned Landon, who joined 
the staff at the laboratory as an information spe- 
cialist in 1954, has been named manager of public 
information. 


Laurence Irving, chief of the physiology section, 
Arctic Health Research Center, Anchorage, Alaska, 
was recently made a member of the Norwegian 
Academy of Science and Letters. 


Gregory Zilboorg, practicing psychiatrist, consult- 
ant in criminology to the United Nations, and clini- 
cal professor of psychiatry at the State University 
of New York College of Medicine in Brooklyn, has 
been elected vice president of the International Con- 
gress of Criminology that is to take place in London, 
11-18 Sept. 5 


James Henry Ferguson, assistant professor in 
Tulane University School of Medicine, has been ap- 
pointed professor of obstetrics and gynecology and 
chairman of the department at the School of Medi- 
cine, University of Miami, effective 1 June. 


Bernard C. Glueck, Jr., of Ossining, N.Y., diree- 
tor of scientific research (sex aberrations) at the New 
York Psychiatric Institute and since 1952 director of 
the sex delinquency research project at Sing Sing 
Prison, will leave state service on 31 July. Glueck, 
who is also attending psychiatrist at Ossining General 
Hospital, instructor in psychiatry at Columbia Uni- 
versity, and associate psychoanalyst at Columbia 
University Psychoanalytic Clinic, will sever his pres- 
ent affiliations to become an associate professor in 
the department of psychiatry at the University of 
Minnesota Medical School. The results of Glueck’s 
6-year research project in sex delinquency for the 
state of New York will be released sometime later 
this year. 
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Sponsored by a central committee of the Swedish 
Medical Schools, Mark Nickerson, professor of phar- 
macology and medical research at the University of 
Manitoba, Winnipeg, Canada, recently presented a 
series of lectures on various aspects of shock and of 
autonomie nervous system blockade at Stockholm, 
Lund, Goteborg, and Uppsala, Sweden. He also lec- 
tured in Denmark, England, and Scotland during his 
trip. 


Robert B. Woodward, Robert Loeb professor of 
chemistry, has been selected as Harvard University’s 
leading contributor to science and the benefit of man- 
kind in 1954-55. President Nathan M. Pusey recently 
presented him with the newly established George 
Ledlie prize, a $1000 award that is recommended by 
vote of the council of deans. It is to be given every 
2 years. 

Woodward, who synthesized quinine 10 years ago 
and who made important contributions to the synthe- 
sis of cortisone, reported two more major chemical re- 
sults last fall: the synthesis of strychnine, an achieve- 
ment in pure research; and the synthesis of lysergic 
acid, which is widely used in obstetrical medicine. 


Ernest W. Goodpasture, professor of pathology at 
Vanderbilt University, and originator of the method 
of growing viruses in a fertile egg culture, was re- 
cently awarded the Howard Taylor Ricketts medal 
of the University of Chicago. The award is a national 
honor given by the university in recognition of out- 
standing work in medical research. 


Alfred P. Kraus, assistant director of the depart- 
ment of medical laboratories of the University of 
Tennessee College of Medicine, and his wife, Lor- 
raine M. Kraus, who is a graduate student in the 
university’s division of chemistry, will assist the Uni- 
versity of Indonesia, Djakarta, in the reorganization 
of its medical college. Kraus, who will depart 1 July 
on a year’s leave of absence, will become visiting 
assistant professor of hematology, and Mrs. Kraus 
will follow in September to serve as an instructor in 
biochemistry. The couple will be participating in 
the University of California-University of Indonesia 
project in medical education that is sponsored by the 
State Department. 


Henry Wise, senior physicist, has joined the physi- 
eal sciences division of Stanford Research Institute. 
He was formerly a group leader in chemical kinetics 
and combustion in the Jet Propulsion Laboratory of 
California Institute of Technology. At S.R.I. Wise 
will aid in the establishment of a group in chemical 
physics to conduct fundamental research on problems 
related to combustion processes. 


Walsh McDermott, editor of American Review of 
Tuberculosis and Pulmonary Diseases, will . succeed 
Esmond R. Long as director of medical research of the 
National Tuberculosis Association when the latter re- 
tires on 1 July. In addition, Floyd M. Feldmann, for- 
merly assistant to N.T.A.’s managing director, has 
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been named medical director and will be associated 
with McDermott in the conduct of the research pro- 
gram. 

Long, who is also director of the Henry Phipps 
Institute of the University of Pennsylvania, Phila- 
delphia, is relinquishing all administrative work to 
devote his time to research and writing. He has headed 
the N.T.A. division of medical research since an ex- 
panded research program was launched in 1947 and 
has directed the program through its years of great- 
est growth. 


James S. Robertson heads the newly formed medical 
physies division, formerly a part of the physiology 
division, at the Brookhaven National Laboratory, 
Upton, N.Y. Other members of the group are V. P. 
Bond, E. E. Stickley, and Richard I. Weller. The 
new division studies problems of radiation dosimetry, 
both biological and physical. 


An international team of scientists is joining the 
staff of the United Nations in New York to assist 
in preparations for the International Conference on 
the Peaceful Uses of Atomie Energy that will be held 
in Geneva next August. These men will serve as 
scientific secretaries under the conference secretary- 
general, Walter G. Whitman, and his deputy, Viktor 
Vavilov. Fourteen of them have started on their 
duties, and the other three are expected soon. The 
group contains three men from the United Kingdom, 
two each from Canada, France, the Union of Soviet 
Socialist Republics, and the United States, and one 
each from Argentina, Brazil, India, Japan, the 
Netherlands, and Yugoslavia. A list of the scientific 
secretaries follows: 

Robert A. Charpie, assistant director of research, 
Oak Ridge National Laboratory, Oak Ridge, Tenn.; 
physicist, age 29. 

Frederic de Hoffmann, assistant vice president for 
nuclear planning, Convair Division of General Dy- 
namies Corp., San Diego, Calif.; physicist, age 30. 

Donald J. Dewar, scientific adviser to the Atomic 
Energy Control Board of Canada, Ottawa; chemist, 
age 39. 

Nikolai A. Dobrotin, deputy director and chief of 
the Laboratory on Cosmic Rays of the Lebedev Physi- 
cal Institute of the Academy of Sciences of the 
U.S.S.R., Moseow; professor, physicist, age 46. 

André Finkelstein, Ingénieur au Commissariat & 
V'Energie Atomique, Paris; chemist, age 32. 

John Gaunt, principal scientific officer, United 
Kingdom Atomic Energy Authority, Harwell, Berk- 
shire; chemist, age 35. 

Jacob A. Goedkoop, senior scientist, Norwegian- 
Netherlands Joint Establishment for Nuclear Energy 
Research, Kjeller, Norway; physical chemist, age 33. 

Reinosuke Hara, research fellow at Harvard Medi- 
eal School and secretary of the Japan Radioisotope 
Association; chemist, age 30. 

Elwyn O. Hughes, research officer, Division of Ap- 
plied Biology, National Research Council of Canada, 
Ottawa; biologist, age 39. 
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Leonard F. Lamerton, senior assistant physicist, 
Royal Marsden Hospital, London; reader in physics 
applied to medicine, University of London; biophysi- 
cist, age 39. 

José Leite Lopes, member, Atomic Energy Com- 
mission of the Brazilian National Research Council; 
professor, physicist, age 36. 

Derrik J. Littler, principal scientific officer, United 
Kingdom Atomie Energy Authority, Harwell, Berk- 
shire; physicist, age 35. 

Aleksander Milojevie, Institute “Boris Kidrie,” 
Vinea, Belgrade, Yugoslavia, physicist. 

Brahm Prakash, Atomic Energy Commission of 
India; metallurgist. 

Ivan D. Rozhansky, scientific secretary of the physi- 
cal section of the Physies and Mathematics Depart- 
ment, Academy of Sciences of the U.S.S.R., Moscow; 
physicist, age 41. 

César A. Sastre, staff member of the reactor group, 
Comisién Nacional de la Energia Atémica, Argentina; 
engineer, age 27. 

Michel Trocheris, Commissariat i l’Energie Atomi- 
que, Centre de l’energie nucléaire de Saclay, France ; 
physicist, age 34. 


Maj. Gen. J. D. O'Connell has been sworn in as 
Chief Signal Officer of the U.S. Army; he had been 
the Deputy Chief Signal Officer for the past 3% 
years, 


James W. and Constance S. Warwick, both of Har- 
vard University, have been appointed to the scientific 
staff of the University of Colorado’s High Altitude 
Observatory. They will carry out research on the 
formation of solar flares and their relationship to the 
solar corona, and will also study effects of solar activ- 
ity on the earth, with particular emphasis on iono- 
spheric effects. 


The Franklin Institute and the Rittenhouse Astro- 
nomical Society held a joint meeting at the institute 
on 22 Apr. during which the society presented its 
Rittenhouse medal to Harold Spencer Jones, head of 
the Greenwich Observatory since 1933 and British 
Astronomer Royal. Jones spoke on “Life on other 
worlds,” the title of a book that he wrote 25 years ago. 


The Johnson Plaquette, an international award 
established by the Royal Swedish Academy of Engi- 
neering Sciences, was presented for the first time to 
Pierre Ailleret, the Research Director of Electricity of 
France. Ailleret was recognized for contributions to 
the development of the French electric power system. 

The Johnson Plaquette is supported by a gift from 
the first honorary member of the Swedish academy, 
the shipowner and industrialist Axel A. Johnson. 
Every second or third year, a technologist is to be 
invited to deliver an honorary public lecture describ- 
ing his research contribution to the engineering sci- 
ences. In conjunction with the lecture, the plaquette 
will be presented to the lecturer, and in addition he 
will be invited to make a study tour of Sweden, ac- 
companied if he wishes by a member of his family. 
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Robert L. Fullman has been appointed manager of 
the new materials and processes studies section at 
the General Electric Research Laboratory in Schenec- 
tady. He has been at the Research Laboratory since 
1948, specializing in studie® of reerystallization, grain 
growth, and the origin of microstructures in metals 
and alloys. 


Maurice S. Tarshis, former director of the tuber- 
culosis research laboratory, Veterans Administration 
Medical Teaching Group Hospital, Memphis, Tenn., 
and director of tuberculosis bacteriology research at 
the Veterans Administration Hospital, Oteen, N.C, 
has been appointed to the research staff of the de- 
partment of bacteriology, University of California, 
Berkeley. 


Helgi Johnson, director of the Bureau of Mineral 
Research and chairman of the department of geology 
at Rutgers University, has been named executive di- 
rector of the Yellowstone-Bighorn Research Associa- 
tion at Red Lodge, Mont., effective 1 June. 


Meetings 


The 1955 Heat Transfer and Fluid Mechanics In- 
stitute that will take place at the University of 
California, Los Angeles, 23-25 June, is the eighth 
of a series initiated in 1948 for the purpose of mak- 
ing avaliable to engineers of the western region a 
program of high scientific caliber representing fun- 
damental contributions to the engineering sciences. 
Participation in the institute has been on a nation- 
wide basis, with representation both in audience and 
speakers from industrial centers and universities 
throughout the nation. Preprints of all papers are 
included in a bound volume that will be available at 
the meeting. 


Sponsored by the University of Minas Gerais, a 
Symposium on Cytology and Cytochemistry of Secretion 
was held in Belo Horizonte, Minas Gerais, Brazil, 
14-18 Mar. Visiting participants came from the Uni- 
versity of Sio Paulo and from the University of 
Brazil, Rio de Janeiro. 

There were reports and discussions on: general as- 
pects of cell secretion, biochemistry of cell secretion; 
role of mitochondria and Golgi apparatus in cell se- 
cretion; behavior of the nucleolus in secretory cells; 
intranucleolar modifications during regeneration of 
the liver; cytochemistry of the salivary chromosomes 
of Rhyncosciara angelae. The papers presented will 
be published in English by the University of Minas 
Gerais under the editorship of G. Schreiber of the 
university’s Institute of Biology. 


Fisk University is sponsoring its 6th annual Infra- 
red Spectroscopy Institute, 29 Aug.—2 Sept. Morning 
sessions will be devoted to introductory lectures, 
afternoons to laboratory work, and evenings to lee- 
tures on more advanced topies of a specialized na- 
ture. Laboratory facilities will include a variety of 
single- and double-beam spectrometers of both uni- 
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versity and commercial design that will permit the 
covering of a spectral range from the visible to the 
far infrared. 

In addition to introducing the participants to the 
methods and scope of infrared spectroscopy, the in- 
stitute will provide an opportunity for advanced 
workers to enter into discussions with faculty mem- 
bers concerning. problems’ of their own particular in- 
terest. This year the guest faculty is composed of 
Robert C. Gore of the American “yanamid Co.; 
Alvin Nielsen of the University of ‘ennessee; and 
A. Lee Smith of the Dow-Corning Co. Regular fac- 
ulty members include Nelson Fuson of Fisk Univer- 
sity; Ernest Jones of Vanderbilt University; and 
James Lawson of Tennessee A. and I. State Uni- 
versity. Further information may be obtained by 
writing to Nelson Fuson, Infrared Spectroscopy In- 
stitute, Fisk University, Nashville, Tenn. 


A 3-day international symposium on Enzymes: Units 
of Biological Structure and Function, sponsored by 
the Henry Ford Hospital, Detroit, Mich., and the 
Edsel B. Ford Institute for Medical Research, will 
be held in the auditorium of the hospital, 1-3 Nov. 
Initerrelationships between enzymology and other 
fields, notably genetics, physiology, biochemistry, and 
pharmacology, will constitute the general theme of 
the symposium. The specific topics for the six ses- 
sions will be as follows: origin of enzymes; status of 
the gene-enzyme relationship; enzymes and cell strue- 
ture; enzymatic basis of some physiological functions; 
cellular energy sources; and regulation of enzyme 
activity. More than 30 internationally known scien- 
tists have agreed to participate. 

Interested persons may secure a copy of the pre- 
liminary announcement by writing to Dr. Clarence EK. 
Rupe, Henry Ford Hospital, Detroit 2, Mich. Invita- 
tions will be sent to as many as can be accommodated. 


Seven symposiunis will highlight the 32 technical 
sessions scheduled tor the 58th annual meeting of the 
American Society for Testing Materials to -be held at 
Chalfonte-Haddon Hall, Atlantic City, N.J., 27 June 
to 1 July. The symposiums, some of them continuing 
through 3 sessions, will deal with impact testing, 
judgment of factors in soil testing, high purity water 
corrosion, atmospheric corrosion of nonferrous metals, 
speed of testing, and metallic materials for service 
above 1600°F. Many sessions of individual papers 
will cover soils, nonferrous metals, steel, tests of con- 
crete, fatigue, and effect of temperature. There will 
be a panel discussion on pyrometric practice in ele- 
vated temperature testing sponsored by the Joint 
A.S.T.M.-A.S.M.E. Committee on Effect of Tempera- 
ture on the Properties of Metals. In addition, about 
50 of the society’s chief technical committees and their 
subgroups have scheduled about 600 meetings in the 
5-day period. 

The annual Marburg lecture, established by the so- 
ciety to honor its first seeretary, will be presented by 
Walter J. Hamburger, director, Fabric Research 
Laboratories, Ine., Boston, Mass., who will speak on 
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“A technology for the analysis, design, and use of 
textile structures as engineering materials.” The Gil- 
lett Memorial lecture, sponsored jointly by A.S.T.M. 
and the Battelle Memorial Institute to honor Horace 
W. Gillett, the first director of Battelle, will be pre- 
sented by Fritz V. Lenel of Rensselaer Polytechnic 
Institute. He will discuss “Powder metallurgy—now.” 
The address by retiring president Norman L. Mochel 
will review problems relating to the identification of 
materials, 


Society Elections 


New Orleans Academy of Sciences: pres., Willis 
Eggler, Sophie Newcomb College; v. pres., Leon 
Segal, Southern Regional Laboratory; sec., John H. 
Mullahy, Loyola University; treas., Hyacinth Blanch- 
ard, Metairie High School. 


Brocklyn Institute of Arts and Sciences: pres., Robert 
EK. Blum; see., Lloyd R. McDonald; treas., Paul F. 
Ely. The vice presidents are Francis T. Christy, 
Charles Pratt, and Donald G. C. Sinelair. 


New York Academy of Dentistry: pres., Willard T. 
Keane, New York; pres.-elect, C. Raymond Wells, 
Brooklyn; v. pres.. W. Ward Tracy, New York; 
treas., Gustav P. Frahm, Flushing; sec., Norman L. 
Hiliyer, Hempstead. 


Iowa Academy of Science: pres., U. A. Hauber, St. 
Ambrose College; v. pres., Walter F. Loehwing, State 
University of Lowa; sec.-treas. and representative to 
AAAS Council, Jean L. Laffoon, Lowa State College; 
editor, David G. Mobberley, Simpson College. 


Ohio Academy of Science: pres., Paul Rothemund, 
Yellow Springs; see., Ralph W. Dexter, Kent State 
University; treas., Elton Paddock, Ohio State Uni- 
versity. 


American Society of Biological Chemists: pres., J. 
Murray Luck, Stanford University; pres.-elect, Her- 
bert E. Carter, University of Illinois; see., Philip 
Handler, Duke University; treas., Philip P. Cohen, 
University of Wisconsin, 


Electron Microscope Society of America: pres., T. F. 
Anderson, University of Pennsylvania; pres.-elect, 
W. L. Grube, General Motors Research Department; 
past pres., R. G. Picard, Radio Corporation of Amer- 
ica, Camden, N.J.; see., Miss J. R. Cooper, General 
Electric Co., Nela Park, Cleveland 12, Ohio; treas., 
Max Swerdlow, National Bureau of Standards, Wash- 
ington 245, D.C. 


The Krosge-Hooker Science Library Associates: pres., 
Straley S. Kresge, Kresge Fonndation, Detroit, 
Mich.; v. pres., Harvey M. Merker, Parke-Davis and 
Co., Detre t, Mich.; see.-treas., Icie Macy Hoobler, 
Merrill-Pa’ School, Detroit, Mich.; acting exee. 
sec., Wenc-ll H. Powers, Wa: ne University. The 
represct-tive to AAAS Council is Byron Soule, 
Universu.y of Michigun. 
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Education 


The Smithsonian Institution and Harvard University 
have announced that they will associate their activi- 
ties in astrophysical research to strengthen and en- 
large the programs of both institutions. Fred L. 
Whipple of Harvard will become director of the 
Smithsonian’s Astrophysical Observatory, effective 1 
July. He succeeds L. B. Aldrich, who is retiring. At 
the same time, headquarters of the Smithsonian’s 
Astrophysical Observatory will be moved to Cam- 
bridge, Mass., in order that astronomers may work 
in close association with Harvard’s program of solar 
research. Some administrative and mechanical work 
will continue in the laboratories and shops of the 
Astrophysical Observatory at the Smithsonian Insti- 
tution in Washington, and the two observatories of 
the Smithsonian Institution in Chile and at Table 
Mountain, Calif., will be maintained. 

Whipple will continue to be professor of astronomy 
at Harvard, and it is contemplated that there will be 
other joint appointments by the two institutions. As a 
professor, Whipple will remain a member of the Har- 
vard College Observatory Council, the policy-mak- 
ing group for research and teaching in astronomy 
at the university. As director of the Smithsonian’s 
Astrophysical Observatory, he will become a member 
of the Solar Associates group, a coordinating body of 
scientists representing Harvard, the High Altitude 
Observatory at Climax, Colo., the Upper Air Re- 
search Observatory of the Air Force at Sunspot, 
N.M., and the Central Radio Propagation Laboratory 
of the National Bureau of Standards at Boulder, 
Colo. 


The new Richard B. Wetherill Chemistry Labo- 
ratory at Purdue University will be dedicated 16-17 
June. The $4-million building contains 3 million 
cubic feet and provides 160,000 ft? of usable floor 
space. The new unit is designed to contain all activi- 
ties of the department except the teaching of fresh- 
man chemistry. Among those who will participate in 
the dedication program are Willard Libby, commis- 
sioner, U.S. Atomic Energy Commission; John C. 
Warner, president-elect, American Chemical Society ; 
Max Tishler, vice president, Merck and Co.; and 
Linus Pauling, head, department of chemistry, Cali- 
fornia Institute of Technology. 


How important scientific advances have affected 
national affairs and international relations is the 
subject of a course to be introduced in the College 
of Arts and Science, University of Rochester, next 
September. 

Entitled “Science in National and _ International 
Affairs,” the course is aimed at nonscience majors who 
have had some science courses and who may—in the 
course of their future careers in government, busi- 
ness, and industry—have to make decisions that in- 
volve fundamental knowledge of scientific develop- 
ments and problems related to them. 

The course will be taught by W. Albert Noyes, 
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professor of chemistry and former chairman of the 
department, and dean of the graduate school. The 
effect of scientific advances on national and inter- 
national affairs will be illustrated by selected ex- 
amples. The scientific actfVities of the United States 
government and their relation to the national econ- 
omy and the national defense will be discussed, and 
the scientific activities of the United Nations and its 
specialized agencies and their relation to the foreign 
policy of the United States will be considered. 


Miscellaneous 


Among the articles in the June issue of The Scien- 
tific Monthly is “Cultivating our science talent—key 
to long-term security” by Donald A. Quarles. Quarles’ 
article is based on an address given at the awards 
banquet of the Fourteenth Annual Science Talent 
Search, in Washington, 28 Feb. The other articles 
included in this issue are “New science of radio as- 
tronomy,” Bart J. Bok; “What is ecology?” Lee R. 
Dice; “An insect Pompeii,” Reginald D. Manwell; 
“Spontaneous activity and behavior,” Kenneth D. 
Roeder; and “Medicinal uses of plants by native In- 
aguans,” William H. Sawyer, Jr. There are 30 book 
reviews in this issue and letters from Arthur L. Mot- 
tet, Charles E. Whitmore, Addison Gulick, H. C. 
Lansdell, H. Richard Rasmusson, Lou Bahm, and 
Richard H. Lampkin. 


William M. Mann, director of the National Zoologi- 
eal Park in Washington, D.C., has presented his col- 
lection of more than 117,000 specimens of ants to the 
Smithsonian Institution. This gift makes the Smith- 
sonian’s ant collection one of the most complete in the 
world, raising the number of type specimens it con- 
tains from 1200 to 1900. There are approximately 
8000 kinds of ants in the world, but type specimens 
are widely scattered. (A type specimen is a specimen 
on which the original scientific description of a spe- 
cies is based.) 


In order to provide more adequate space for its news 
service and regional editorial staff, the American 
Chemical Society’s New York office has moved to 2 
Park Ave., New York 16. 


The following chemicals are wanted by the Registry 
of Rare Chemicals, Armour Research Foundation of 
Illinois Institute of Technology, 35 W. 33 St., Chi- 
cago 16, Ill.: 2-chloro-3-nitroaniline; 2,3,5-tribro- 
moaniline; 2,3,6-tribromoaniline; 2,3-dibromoaniline; 
2-bromo-3-nitroaniline; 2,5-dibromoaniline; 2-methyl- 
1,3-dioxolane; 2-benzoyl-1,3-diphenyl-1,3-propanedi- 
one; tert-butyl chomate; tris-hydroxymethyl mela- 
mine; glyceric acid-2,3-diphosphate; tetrahydro-2- 
methyl-6-(3-pyridy]) -2H-1,2-oxazine; 3,5-dinitrophe- 
nylisocyanate; 4-biphenyl isocyanate; 1-naphthyl iso- 
thiocyanate; 2,4,6-trimethylphenol (Mesitol) ; 1,2-di- 
aminocyclohexane; chloroiodomethane; phenanthro 
(1,10,9,8,fghij)perylene (meso-naphthodianthrene) ; 
and cyclohexanecarboxaldehyde. 
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Book Reviews 


Progress in Biophysics and Biophysical Chemistry. 
vol. 4. J. A. V. Butler and J. T. Randall, Eds. Aca- 
demic Press, New York;-Pergamon Press, London, 
1954. viii + 339 pp. Illus. + plates. $9.50. 


This volume will be a welcome addition to the libra- 
ries of many workers in the biological sciences. I was 
greatly impressed by the catholic selection of topics, 
not only in this volume but also in the preceding 
ones. The editors, in not limiting themselves to topies 
that require an advanced knowledge of physics or 
physical chemistry, have been able to satisfy the needs 
of a large group of biologists. For example, in the 
chapter on chromosome breakage, the emphasis is on 
the biological aspects rather than on the use of x-irra- 
diation as a tool. This approach was used particularly 
by J. C. Kendrew in his review of the elucidation of 
the structure of crystalline proteins. He has at- 
tempted, with a certain amount of success, to avoid 
the use of the jargon common to the erystallographer 
in explaining the techniques and results of x-ray 
diffraction studies. 

Throughout this volume, the authors have presented 
critical reviews, occasionally taking part in the eur- 
rent controversies, but more often presenting many 
views without committing themselves to a particular 
theory. The latter approach, unusual in the field of 
muscle physiology and chemistry, is evident in the 
two chapters on muscle physiology, one by Weber 
and Portzehl, and the other by Wilkie. 

The remaining articles include a review of the ad- 
vances made in the study of nucleoprotein of the cell 
nucleus by Davison, Conway, and Butler; a discus- 
sion of polyelectrolyte gels by Katchalsky; and a 
chapter on the elucidation of the structure of nerve 
fibers by Fernandez-Moran. 

I look forward to the continuation of this fine 
series. 

Howarp B. BEensusAN 
Department of Physiology, 
University of Maryland School of Medicine 


Chemistry of Lichen Substances. Yasuhiko Asahina 
and Shoji Shibata. Japan Society for the Promo- 
tion of Science, Tokyo, 1954 (Order from Maruzen, 
Nihonbashi, Tokyo). v + 240 pp. Illus. $2.50. 

This is an English translation, in toto, of the 
authors’ book that was published in Japanese in 1949. 
It has been made to conferm to the date of publica- 
tion only by the inclusion of some references that ap- 
peared as recently as 1953. The translation permitted 
the correction of errors that were in the Japanese 
edition. 

The book is divided into three parts. Part I includes 
a very brief historical account of the study of lichen 
substances; a classification of these substances into 10 
groups on the basis of chemical structure; a short 
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chapter on their extraction, isolation, and purifica- 
tion; and a description of microchemical methods, in- 
cluding paper chromatography, for the detection and 
separation of lichen substances. Part II is devoted to 
a description of the oceurrence and properties, in- 
cluding methods of isolation, of the lichen substances, 
and also to a discussion of their structure; this aec- 
counts for 185 of the 240 pages. Part III contains a 
discussion of biogenetie relationships and an account 
of the antibiotie properties of lichen substances. Each 
chapter includes a list of references that adds value 
to the work. 

The authors have brought together the data found 
in the literature and have supplemented it with their 
own experience and knowledge. This book is a ready 
and authentic reference and should be of value to 
those who are especially interested in the plant sci- 
ences, particularly in plant chemistry. 

Loyp E. Harris 
College of Pharmacy, Ohio State University 


Introduction to Theoretical Mechanics. Robert A. 
Becker. International Series in Pure and Applied 
Physics. Leonard I. Schiff, Ed. McGraw-Hill, New 
York—London, 1954. xiii+420 pp. Illus. $8. 


This book, designed to meet the needs of under- 
graduate juniors and seniors majoring in engineering 
physies at the University of Illinois, clearly reflects 
an engineering emphasis and consequently does not 
have the structure usually associated with the term 
theoretical mechanics as it is used by a physicist. In 
his preface, the author states that the topics are ar- 
ranged in “order of increasing difficulty as to both 
mathematical maturity and physical insight required,” 
and there is a heavy emphasis on the solution of prob- 
lems. The 400-odd problems in the book, as well as 
the text itself, display a rather amazing range of diffi- 
culty and intellectual challenge. Thus, for example, 
at the end of the first chapter one finds problems 
that could be expected in high-school courses in phys- 
ies, whereas toward the end of the book the problems 
take on the stature of graduate courses. 

After a first chapter devoted largely to the elements 
of vector analysis, which is used consistently through- 
out the text, and an elementary statement of Newton’s 
laws of motion, the staties of a particle, statics of 
rigid bodies, and staties of the suspended string or 
cable are developed in considerable detail. Then a 
chapter on work and the stability of equilibrium and 
an elementary chapter on the motion of a particle 
in a uniform field follow. The text then develops into 
what one usually expects to find in a textbook on theo- 
retical mechanies. 

There are several curious consequences as a result 
of the order in which the author has developed the 
material. For example, the first mention of kinetic 
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energy appears in a chapter concerned with statics, 
as do the concepts of work and potential energy. The 
discussion of the motion of a particle in a central 
field occurs very late (Chap. 10 of a 15-chapter book), 
so that the intimate relationship of the concepts of 
torque and angular momentum to this material is 
somewhat hidden. 

A few minor points might be mentioned, such as the 
labeling of the first chapter as “Fundamental prin- 
ciples.” In the discussion of the motion of a rigid 
body in a plane, it is gratifying to find the proper 
warning concerning the indiscriminate application of 
the torque-angular momentum relationship about an 
instantaneous axis, a point unfortunately omitted in 
most elementary and intermediate treatments of the 
subject. However, at this point it is curious to read 
about “accelerations acting on P,’ where P refers to 
a point through which the instantaneous axis passes. 
An amplification of this particular section would be 
welcome, as would a similar amplification of the very 
brief treatment of motions involving variable mass 
and of nonlinear oscillations. 

On the whole, this book appears, to a physicist, to 
be a mixture of theoretical applied mechanics and 
theoretical physics. Perhaps this is necessary for the 
proper education of a major in engineering physics, 
but it limits the value of the book as a textbook for 
students majoring in pure physics. 

N. H. Frank 
Physics Department, 
Massachusetts Institute of Technology 


The Application of Results of Research. Vera Con- 
nell, Ed. In collaboration with the British Com- 
monwealth Scientific Offices. Academie Press, New 
York; Butterworths, London, 1954. vii + 212 pp. $5. 


This book is the result of a report presented to the 
British Commonwealth Scientific Conference that was 
held in Australia in 1952. It deals with the basic prob- 
lem of how to translate the results of scientifie re- 
search into practice. 

For most readers, the meat of the work is probably 
in the five short chapters, which oceupy only one- 
fifth of the book. These chapters give brief evalua- 
tions of the various methods that are used to obtain 
the rapid dissemination and application of research 
findings, and some attention is given to the obstacles 
to the use of scientifie information. Unfortunately, 
some topics are treated in such a sketchy fashion that 
no new ideas are communicated. 

For other readers, however, the real meat may well 
be the nine appendixes that make up the balance of 
the book. Eight of these are reports on research acti- 
vities and practical applications in the various Com- 
monwealth areas. There are, for example, brief sum- 
maries of the activities of the Rubber Research 
Institute and the Tea Research Institute in Ceylon, 
of the Fisheries Research Board in Canada, and of 
the Council for Scientific and Industrial Research in 
South Africa. The final appendix, incidentally, is en- 
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titled “Some novel methods employed in the U.S.A.” 
Here the methods of research organization and im- 
plementation that are used by three of our agencies 
are summarized, with the Tennessee Valley Authority 
in the stellar role. 

Although this book is somewhat brief and its scope 
is limited—in that it concentrates on government- 
sponsored research and its application in a few fields, 
namely, industry, agriculture, and health—it is a wel- 
come addition to the literature that concerns itself 
with the uses of scientific knowledge. 

Guy B. JoHNsON 
Department of Sociology and Anthropology, 
University of North Carolina 


Psychological Testing. Anne Anastasi. Macmillan, 
New York, 1954. xiii + 682 pp. Illus. $6.75. 


In the 50 years since Binet and Simon produced 
the first practical psychological test, the develop- 
ment and use of new tests has increased at a phe- 
nomenal pace. Theory and practice have proceeded, 
occasionally apace, more often alternatively, but both 
have made great strides. In such a rapidly developing 
field, it is difficult for the practitioner to retain his 
perspective and for the student to acquire under- 
standing and skill in the use of tests. Anastasi has con- 
tributed a well-written work intended to meet the 
needs of the beginning student and the practicing 
psychologist, the business executive, the psychiatrist, 
and the educator. It will be particularly weleomed by 
those already familiar with testing and a stimulating 
and challenging, but rather difficult, introduction for 
students. 

The material is presented in four major sections: 
“Principles of psychological testing,” “General clas- 
sification tests,” “The differential testing of abilities,” 
and “The measurement of personality characteristics.” 
Especially weleome is the treatment of materials so 
far omitted from most introductory textbooks, ma- 
terials such as Cronbach’s formulation of the reliabil- 
ity problem and the materials on factor analysis. 
Anastasi’s well-deserved reputation for sound schol- 
arship should be enhanced, an especially noteworthy 
achievement in the light of the book’s introductory 
nature. 

In the preface, Anastasi sets her task as follows: 


The primary objectives... . are to provide an in- 
troduction to the principles of psychological testing 
and to acquaint the reader with the major types of 
tests in current use. 


In general, she has succeeded quite well. The first 
section on principles will serve as a vantage point 
from which the student can survey and evaluate the 
later descriptions of the many kinds of tests available. 

There are two major difficulties that may make the 
book rather diffieult as a text. In the first place, 
Anastasi has tried to write a book that assumes no 
previous training in statistics. She attempts through- 
out to weave in discussions of statistical concepts as 
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they occur in connection with tests or theoretical 
points. On the basis of my experience, I seriously 
doubt the feasibility or even the desirability of such 
an attempt. 

Second, there are some organizational - difficulties. 
As is indicated previously, the discussion of factor 
analysis is welcome, but _it is introduced in such 
fashion that its principal treatment follows the see- 
tions that it could best illuminate and organize. Ex- 
cept for the first section, there is a somewhat re- 
grettable lack of development around available theo- 
ries in favor of a more encyclopedic approach. 

These are things, however, that a skillful teacher 
ean take into account, and they should not seriously 
reduce the book’s potential usefulness. They should 
not be problems at all for the practicing psychologist 
who wants a sound, critical evaluation of recent de- 
velopments. The field of tests and measurements seems 
about to embark on a new era in response to many re- 
cent and important developments. In some ways, 
Anastasi’s book represents an excellent summary of 
progress. In other ways, it heralds the new directions 
of attack on critical problems of this field. 

Joun W. Gustap 
Department of Psychology, University of Maryland 


Renal Function. Trans. of the Fifth Conference 14- 
16 October 1953, Princeton, N.J. Stanley E. Brad- 
ley, Ed. Josiah Macy, Jr., Foundation, New York, 
1954. 218 pp. Illus. $3.75, 


Since 1942 Frank Fremont-Smith has organized 
and directed, under the aegis of the Macy Foundation, 
a series of interdisciplinary conferences on medical 
and allied topics in which integration of the activities 
and accomplishments of workers in differeut ‘fields 
seems especially called for. Not only has the inter- 
change around the conference table proved of great 
value to the participants, but the published transac- 
tions have been notable evaluations of the status of 
the topics discussed, in a fashion that could be 
achieved only when the presentation of the inves- 
tigator is subjected to questioning by cognoscenti in 
the field. ; 

This volume records the fifth and last conference 
on renal function. The subjects included are “The 
nephrotic syndrome,” by John A. Luetscher, Jr.; “The 
problem of kidney transplantation,” by Benjamin F. 
Miller; and ‘Acute renal failure,” by Graham Me- 
Gregor Bull. Each essayist presents original and im- 
portant work, and the uninhibited give-and-take of 
the discussion brings out the shadows as well as the 
highlights. 

Luetscher details the most recent results of his im- 
portant studies on sodium-retaining substances in the 
urine of patients with the nephrotic syndrome as well 
as the role of these substances in the pathogenesis of 
the edema. He finds that the sodium-retaining activ- 
ity of nephrotic urine resides in a single chromato- 
graphic fraction with the reactions of an adrenocor- 
tical steroid. 
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Miller presents remarkable results with homotrans- 
plantation of the kidney in man. In one patient the 
transplanted kidney functioned for more than 5 mo. 
In an individual with polyeystic disease, the trans- 
planted kidney formed 2850 ml of urine on the 18th 
day, and on the 21st day there was an inulin clearance 
of 14.4 ml/min as contrasted with 2.1 ml by the poly- 
cystic kidneys. 

Bull’s work concerns renal function and treatment 
in acute tubular necrosis. Contrary to much (not all) 
opinion in this country, Bull prefers conservative 
management to dialysis. 

The content of this volume is more clinical than 
that of the four preceding ones. It can be heartily 
recommended to clinicians interested in kidney dis- 
ease, and it will prove of value to workers in renal 
physiology. 

Artuur M. FISHBERG 
Department of Medicine, Beth Israel Hospital 


Diagnostic Cytologique du Cancer Génital chez la 
Femme. Raymond Bourg, Claude Gompel, and Jean- 
Paul Pundel. Masson, Paris, 1954. xiv+176 pp. + 
atlas. Illus. + 84 plates. F. 4800. 


For the English-speaking reader, the main interest 
of this book lies in the fact that, according to the 
authors, this is the first book in French that deals with 
the cytological diagnosis of genital cancer of the 
woman, Written for the use of practicing physicians, 
the book gives a comprehensive and vivid description 
of the usefulness, limitations, methods, and techniques 
of exfoliative cytology in investigation of female geni- 
tal pathology. The illustrations and microphotographs, 
which comprise the larger part of the book, are clear 
and instructive and should prove very helpful to any- 
one starting to investigate exfoliated cells. A short 
description of the eyelie changes that oceur in the 
vaginal epithelium and of their importance in the 
study of normal hormonal functions might have made 
the treatment of the subject more complete. The book 
may be of great value in disseminating the knowledge 
of a method, the importance of which has been proved 
and is now routinely used throughout America. 

CorneLia Hocu-Licert 
Department of Pathology, University of Virginia 


Isotopic Gas Analysis for Biochemists. R. ¥. Glas- 
cock, Academic Press, New York, 1954. viii + 247 
pp. Illus. $5.80. 


Methods for the radioactive analysis of carbon-14 
and tritium as gaseous compounds are generally more 
sensitive and more precise than solid-sample radio- 
active assay procedures. Although gas-phase proce- 
dures have been used for many years, such methods 
are not as widely used as they could be. Part of this 
lack of use stems from the expense for complex gas- 
handling and electronic equipment, but part of the 
trouble comes from lack of usable information for 
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the biochemist. The author of this book has tried to 
correct this situation by reviewing known methods of 
radioactive gas analysis that are of interest to bio- 
chemists. The major subjects covered include vacuum 
techniques, gas-phase assay of carbon-14, combustion 
of labeled compounds, and assay procedures for deu- 
terium and tritium. A short section on the synthesis 
of tritium-labeled compounds is interesting, but it is 
not indicated by the title. 

In several respects the title of this book is mislead- 
ing. Generalized isotopic gas-analysis methods are not 
discussed in detail but rather the preparation of sam- 
ples for isotopic gas analysis. The gas-analysis meth- 
ods that are described are mostly for radioactive iso- 
topes. No discussion is presented on mass spectrometer 
or infrared isotopic gas analysis. The book is prima- 
rily a laboratory manual devoted to the gas-handling 
techniques in use in the author’s laboratory, and no 
effort has been made to give a systematic review of 
the literature on vacuum and gas-handling techniques 
or on isotopic analysis methods. 

The radioactive gas-assay procedures for carbon-14 
that are discussed in some detail include Geiger count- 
ing of CO, using CS,, proportional counting of CO, 
and acetylene, and ionization chamber assay. The see- 
tion on the Brown-Miller method for Geiger counting 
of CO,-CS, mixtures is very interesting. This excel- 
lent procedure is not as widely used in the United 
States as it might be, and perhaps this book may help. 

A considerable section of the book is used to de- 
scribe procedures for the combustion of labeled com- 
pounds either by the Van Slyke oxidation mixture or 
by using various dry combustion methods. This is a 
very critical part of isotopic gas analysis, and such 
a review is needed. 

This book is carefully written and well constructed 
and contains very few errors. It is a useful labora- 
tory reference for the biochemist working with iso- 
topes, particularly if he uses gas-assay procedures 
for carbon-14 or tritium. 

B. M. ToLBert 


Radiation Laboratory, University of California 


Transactions of the Symposium on Fluid Mechanics 
and Computing. Sponsored by the American Mathe- 
matical Society and Office of Ordnance Research, 
U.S. Army. Garrett Birkhoff, K. O. Friedrichs, and 
T. E. Sterne, Eds. Interscience, New York—London, 
1954, 243 pp. Illus. $5. 


This book, a reprint of 14 papers published in Com- 
munications on Pure and Applied Mathematics, vol- 
ume VII (1954), constitutes the proceedings of the 
first Symposium on Applied Mathematics. The papers 
are concerned with modern problems of fluid mechan- 
ies (shock waves, turbulence, boundary layers, tran- 
sonic flow, compressible fluid flow), and the associated 
mathematical problems. These last include not only 
analytic treatments of the complicated partial differ- 
ential equations encountered in treatments of the fore- 
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going subjects and related matters but also diseussions 
of numerical methods of solution, including the use 
of large-scale computers. One paper is experimental 
(measurement of spherigal shock waves). The con- 
tributors include many outstanding names in the fields 
mentioned. The tr.atments are authoritative and ad- 
vaneed, and they will interest specialists in fluid 
mechanics and appried mathematics. 

JEROME ROTHSTEIN 
Signal Corps Engineering Laboratories 
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Marine Shells of the Western Coast of Florida. With revi- 
sions and additions to Louise M. Perry’s Marine Shells 
of the Southwest Coast of Florida. Louise M. Perry 
and Jeanne 8. Schwengel. Paleontological Res. Institu- 
tion, Ithaca, N. Y., 1955. 318 pp. Paper, $6; elo.h, $7. 

Practical Horticulture. James 8. Shoemaker and Benjamin 
J. E. Teskey. Wiley, New York; Chapman & Hall, 
London, 1955. 374 pp. $4.20. 

Management of Addictions, Edward Podolsky, Ed. 
Philosophical Library, New York, 1955. 413 pp. $7.50. 
Physical Chemistry. Farrington Daniels and Robert A. 
Alberty. Wiley, New York; Chapman & Hall, London, 

1955. 671 pp. $6.50. 

The Biology of the Amphibia (unabridged republication 
of ed. 1). G. Kingsley Noble. Dover, New York, 1955. 
577 pp. $4.95. 

Optical Properties of Thin Solid Films. O. 8. Heavens, 
Academic Press, New York; Butterworths, London, 
1955. 261 pp. $6.80. 

A Manual of Medical Virology. 8. 8. Kalter and J. E. 
Prier. Burgess, Minneapolis, 1955, 127 pp. $3.50. 

Astronomy. A textbook for university and college stu- 
dents. Robert H. Baker. Van Nostrand, New York- 
London, ed. 6, 1955. 528 pp. $5.50. 

Neutron Diffraction. G. E. Bacon. Oxford Univ. Press, 
New York-London, 1955. 299 pp. $5.60. 

Organic Solvents: Physical Properties and Methods of 
Purification. vol. VII, Technique of Organic Chemistry. 
Arnold Weissberger, Ed. Interscience, New York—Lon- 
don, ed. 2, 1955. 552 pp. $8.50. 

Baba of Karo. A woman of the Moslem Hausa. Mary 
Smith. Philosophical Library, New York, 1955. 299 pp. 
$7.50. 

American Agriculture: Its Structure and Place in the 
Economy. Ronald L. Mighell. Wiley, New York; Chap- 
man & Hall, London, 1955, 187 pp. $5. 

Target: Earth. The role of large meteors in earth science. 
Allan O. Kelly and Frank Dachille. Target Earth, Box 
335, Carlsbad, Calif., 1953. 263 pp. $5. 

Bacterial Toxins. W. E. Van Heyningen. Blackwell, Ox- 
ford, Eng.; Charles C. Thomas, Springfield, Tll., 1955. 
133 pp. $3.50. 

Methods of Quantitative Micro-Analysis. R. F. Milton 
and W. A. Waters, Eds. St Martin’s Press, New York 
and Arnold, London, ed. 2, 1955. 742 pp. $15. 

Quantitative Methods in Histology and Microscopic His- 
tochemistry. Olavi Eranko, Karger, Basel, Switzerland ; 
Little, Brown, Boston, 1955. 160 pp. F. 19.75. 

Household Physics. A textbook for college students in 
home economies. Madalyn Avery. Macmillan, New 
York, ed. 3, 1955. 472 pp. $5.50. 
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The Uranium Prospector’s Guide. Thomas J. Ballard and 
Quentin E. Conklin. Harper, New York, 1955. 251 pp. 
$3.50. 

Aluminum Paint and Powder. Junius David Edwards and 
Robert I. Wray. Reinhold, New York, ed. 3, 1955. 219 
pp. $4.50. 

Progress in Low Temperature Physics. vol. I. C. J. Gor- 


ter, Ed. Interscience, New York; 
Amsterdam, 1955. 418 pp. $8.75. 

Cycles and Performance Estimation. Gas Turbine Ser. 
vol. I. James Hodge. Academic Press, New York; But- 
terworths, London, 1955. 329 pp. $9. 

Schizophrener Prozess und Schizophrene Symptomége- 
setze. Eine Prognostisch-statistische grundlagenstudie. 
0. H. Arnold. Wilhelm Maudrich, Wien-Bonn, 1955. 
86 pp. Paper, $3.76. 

Frontier to Space. Eric Burgess. Maemillan, New York, 
1955. 174 pp. $4.50. 

Ionography. Electrophoresis in stabilized media. Hugh J. 
MeDonald. Year Book, Chicago, 1955. 268 pp. $6.50. 
Hatchery Operation and Management. Ernest M. Funk 
and M. Richard Irwin. Wiley, New York; Chapman & 

Hall, London, 1955. 349 pp. $6.50. 

Methods in Enzymology. vol. I. Preparation and assay of 
enzymes. Sidney P. Colowick and Nathan O. Kaplan, 
Eds. Academie Press, New York, 1955. 835 pp. $18. 

Ovide moralise en prose. Texte du quinzieme siecle. Edi- 
tion critique avee introduction. C. De Boer. North- 
Holland, Amsterdam, 1954. 407 pp. 

Vitamins in Theory and Practice. Leslie J. Harris. Cam- 
bridge Univ. Press, New York—London, ed. 4, 1955. 
366 pp. $6.50. 

Should the Patient Know the Truth? A response of 
physicians, nurses, clergymen, and lawyers. Samuel 
Standard and Helmuth Nathan, Eds. Springer, New 
York, 1955. 160 pp. $3. 

The Proceedings of the 1954 Glasgow Conference on 
Nuclear and Meson Physics. Sponsored by the Inter- 
national Union of Pure and Applied Physies. E. H. 
Bellamy and R. G. Moorhouse, Eds. Pergamon Press, 
New York—London, 1955. 352 pp. $9.50. 

The Bird Book. A picture album of American birds. Leon 
Augustus Hausman. Areo, New York, 1955. 159 pp. 
Illus. $2.50. 

The Role of Humoral Agents in Nervous Activity. Bruno 
Minz. Thomas, Springfield, Ill., 1955, 230 pp. $7.75. 

Inorganic Reactions and Structure. Edwin 8. Gould. Holt, 
New York, 1955. 470 pp. $6.50. 
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Plants without Flowers. Harold Bastin. Philosophical 


Library, New York, 1955. xi+ 146 pp. $6. 

The Creation Story and Modern Man. Duval T. MeCut- 
chen, The author, Arlington, Va., 1954. 56 pp. $1. 

Transactions of the Symposium on Computing, Mechan- 
ics, Statistics and Partial Differential Equations. V0. 
II, Symposium on Applied Mathematics. F. E. Grubbs, 
F. J. Murray, and J. J. Stoker, Eds. Interscience, New 
York—London, 1955, 216 pp. $5. 

Borderland of the Unknown. The life story of Gilbert 
Newton Lewis. Arthur Lachman. Pageant Press, New 
York, 1955. 184 pp. $3. 

Sex and the Nature of Things. N. J. Berrill. Pocket 
Books, New York, 1955 (Published by Dodd, Mead, 
1953). 222 pp. 35¢. 

Fishing Boats of the World. Jan-Olof Traung, Ed. Heigh- 
way, London, 1955. 579 pp. Cloth, $12.50. 

Psychotherapeutic Intervention in Schizophrenia. Lewis 
B. Hill. Univ. of Chieago Press, Chicago; Cambridge 
Univ. Press, London, 1955. 215 pp. $5. 
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Miscellaneous Publications 


(Inquiries concerning these publications should be addressed, 
not to Science, but to the publisher or agency sponsoring the 
public ition.) 


The Weather Bureau at Work. The Bureau, U.S. Dept. 
of Commerce, Washington 25, 1954 (Order from Supt. 
of Documents, GPO, Washington 25). 12 pp. 10¢. 

Grain Research Laboratory 1954 Report. J. Ansel Ander- 
son, Bd. of Grain Commissioners, Winnipeg, Manitoba, 
1955. 78 pp. 

Parking Requirements in Zoning Ordinances. Highway 
Research Bd. Bull. 99. Natl. Acad. of Sciences—Natl. 
Research Council, Washington 25, 1955. 56 pp. 75¢. 

Castor Bean Varietal Trials in Arkansas. Rpt. Ser. 47. 
R. L. Thurman, Agr. Expt. Sta., Univ. of Arkansas, 
Fayetteville, 1955. 11 pp. 

Biology as a Career. The Inst. of Biology, London W.C.1, 
ed. 2, 1954. 40 pp. 2s. 6d. 

Tercera Conferencia sobre Los Problemas de Nutricion 
en la America Latina. Caracas, Venezuela, 19-28 Oct. 
1953. Publicaciones Cientifieas No. 12. Oficina Sani- 
taria Panamericana, Washington 6, 1954. 54 pp. 

The Horse in Blackfoot Indian Culture with Comparative 
Material from Other Western Tribes. Smithsonian In- 
stitution Bur. of American Ethnology Bull. 159 (Order 
from Supt. of Documents, GPO, Washington, 25). 1955. 
374 pp. $2.75. 

Computer Development (SEAC and DYSEAC) at the 
National Bureau of Standards. NBS Cireular 551. Natl. 
Bur. of Standards, Washington 25, 1955 (Order from 
the Supt. of Documents, GPO, Washington 25). 146 
pp. $2. 

Social and Psychological Factors Affecting Fertility. vol. 
4, Further Reports on Hypotheses and Other Data 
from the Indianapolis Study. P. K. Whelpton and 
Clyde V. Kiser, Eds. Milbank Memorial Fund, New 
York, 1954. 285 pp. $1. 

The Production and Use of Technical Reports. Bernard 
M. Fry and James J. Kortendick, Eds. Catholie Univ. 
of America Press, Washington 17, 1955. 175 pp. $1.75. 

Assaying Effect of Growth Regulators upon Plant 
Tumors. Bull. 587. Paul E. Waggoner and A. E. 
Dimond. Connecticut Agr. Expt. Sta., New Haven, 
1955. 14 pp. 

New Zealand Ecological Society, 2nd annual meeting. 
21-22 May 1953. 3s. New Zealand Ecological Society, 
3rd annual meeting. 19-21 May 1954. The Society, 
Wellington, New Zealand. 

Symposium on the Protection and Conservation of Nature 
in the Near East. UNESCO, Middle East Science Coop- 
eration Office, Cairo, Egypt, 1954. 171 pp. 

The Fund for Adult Education. Annual rpt., 1953-1954. 
The Fund, Pasadena, Calif., 1955. 39 pp. 

Science Reports of the Tokyo Kyoiku Daigaku. Section 
C. vol. 3, Nos. 17-24. Geological & Mineralogical Inst., 
Tokyo Univ. of Education, 1954. 257 pp. 

Hawthorns of Wisconsin. Publ. in Botany, No. 2. Emil P. 
Kruschke, Milwaukee Public Museum, Milwaukee, 1955. 
124 pp. Illus. $2.50. 

The Work of WHO 1954. Official records of the World 
Health Organization, No. 59. Annual rpt. WHO, 
Geneva, 1955. 209 pp. $2. 

Proceedings of the Summer Conference on College Biol- 
ogy. 15-19 June, 1953. Univ. of Oklahoma, Norman, 
1955. 144 pp. 

Dry Heat Sterilization. Bull. 337. Precision Scientific Co., 
Chicago 47, 1955. 14 pp. 
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How to Help Your Handicapped Child. Pamphlet No. 
219. Samuel M. Wishik. Public Affairs Pamphlets, New 
York 16, 1955. 28 pp. 25¢. 

Methods for Evaluation of Nutritional Adequacy end 
Status. A symposium. Advisory Bd. on Quartermaster 
Research and Development Committee of Foods. Natl. 
Acad. of Seiences—Natl. Research Council, Washington 
25, 1954. 313 pp. 

The Genus Clarkia. Botany Publ., vol. 20, No. 4. Harlan 
Lewis and Margaret Ensign Lewis. Univ. of California 
Press, Berkeley, 1955. 151 pp. $2. 

Report of the Director, 1954, of the Refrigeration Re- 
search Foundation. The Foundation, Colorado Springs, 
Colo., 1955, 40 pp. 

A Survey of the Alcohol end Narcotics Problem in Idaho. 
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243 pp. 

Nuclear Science Abstracts. vol. 9, No. 7. Technical In- 
formation Service, U.S. Atomic Dnergy Commission, 
Washington 25, 1955. 60 pp. 

Meeting the Challenge of Cancer. Public Health Service 
Publ. No. 419. U.S. Dept. of Health, Edueation, and 
Welfare (Order from Supt. of Documents, GPO, Wash- 
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P. C. Sandal and J. F. Jacks. Agr. Expt. Sta., Univ. 
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The Political Process: Executive Bureau—Legislative 
Committee Relations. SSPS 13. J. Leiper Freeman. 
72 pp. 95¢; The Study of Political Theory. SSPS 14. 
Thomas P. Jenkin. 99 pp- 95¢; Law as a Political In- 
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Modern Colonialism: Institutions and Policies. SSPS 
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70 pp. 95¢; The Study of Comparative Government. 
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Zur Modernen Klassenkérpertheorie. Wolfram 
Akademie-Verlag, Berlin, 1954. 8 pp. 
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Tech. Paper No. 2. R. Birtwistle. Commonwealth Scien- 
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Australia, 1955, 12 pp. 
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Boletin del Instituto Nacional de Investigaciones Agron- 
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30 pp. Laboratory Study cf the Generation of Wind 
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Technical Papers 


The Thalamus and Temporal Orientation 


E. A. Spiegel, H. T. Wycis, 
C. W. Orchinik, H. Freed | 
Departments of Experimental Neurology, 
Neurosurgery, and Psychiatry, 


Temple University School of Medicine and Hospital, 
Philadelphia, Pennsylvania 


Disturbances of temporal orientation have been ob- 
served chiefly in conditions causing diffuse impair- 
ment of cerebral function, sometimes in diseases af- 
fecting the parieto-occipital region or large areas of 
the brainstem. We had occasion to observe such dis- 
turbances in the initial stages after dorsomedial 
thalamotomy (/). Although these symptoms were 
only transitory, they seem of sufficient general in- 
terest to warrant a more detailed description and 
analysis (2). Since we find in our material a rather 
elementary disturbance of orientation in time, we 
have avoided the term agnosia, which we reserve for 
more complex types of dysfunction, and have chosen 
instead the term chronotaraxis (confusion in time) to 
indicate that confusion in temporal orientation is the 
most prominent symptom. 

Since a study of this symptom in patients who 
preoperatively show severe defects of intelligence or 
disturbances of orientation is, of course, hardly pos- 
sible, our material is restricted to 30 cases, patients 
who underwent thalamotomy for the relief of chiefly 
emotional disturbances or intractable pain. Before 
operation these patients were well oriented in time 
and place and they were in good contact with their 
environment. Of the 30 cases studied, 19 showed more 
or less pronounced chronotaraxis, four showed dis- 
turbance of orientation in time and place, and seven 
showed no such disorders. In most instances the 
chronotaraxis lasted a few days or weeks; in only 
one case did it last 6 mo. 

The patients were confused regarding the date, 
the season, and the time of the day; they misstated 
their age and/or that of their children. They made 
serious errors regarding the. duration of the time 
elapsed since operation, their stay in the hospital, or 
their home. Each individual’s mistakes were usually 
in a definite direction: some showed a tendency to 
overestimate, others to underestimate the duration of 
their experiences. Furthermore, as observed by Hei- 
mann in scopolamine poisoning (°), a dissociation 
between the estimation of time by “feeling” and its 
judgment by empirical, intellectual factors was ob- 
served after the thalamic lesions; for example, 2 mo 
after thalamotomy, one patient knew from repeated 
discussions with her family and with the interviewers 
that she had lived in her home for 5 yr; but she ex- 
pressed the feeling that she had resided in her home 
for only a few weeks. 

Another patient reported postoperatively a pecu- 


27 May 1955 


liar feeling that the day finished within a few hours, 
although she knew that only a short time had elapsed 
since morning; this feeling was repeated several times 
during the same day. These observations seem to sup- 
port the view that isolated disturbances of the imme- 
diate perception of time duration do exist; they also 
show that such disturbances may be caused by cireum- 
scribed thalamic lesions. Althoagh a constant rela- 
tionship to anosognosia or to emotional changes could 
not be established, there were usually memory defects 
affecting recent, as well as remote, events. These 
memory defects may be an important component of 
the temporal disorientation; however, they seem in- 
sufficient to explain the aforementioned syadrome. 

The operative coordinates and postoperative x-ray 
studies of pantopaque droplets injected at the site 
of the lesion indicate that the dorsomedial nuclei 
were chiefly involved. Since temporal disorientation 
was observed in single cases after prefrontal lobot- 
omy (4), it seems possible that interruption of the 
circuit that connects the dorsomedial nuclei with the 
frontal lobe plays an important role in the genesis 
of the temporal disturbance after lesions of these 
nuclei, 

However, since these disturbances do not appear in 
all cases and, if present, are only transitory, the pos- 
sible participation of other circuits in the underly- 
ing mechanisms must be considered. The lesion may 
encroach upon parts of the diffuse thalamocortical 
projection system such as the intralaminar nuclei. 
It seems, however, somewhat doubtful that the depres- 
sion of cortical activity caused by lesion of these Jat- 
ter nuclei plays an important part in the produe- 
tion of our syndrome, for this system seems dispens- 
able for cortical activation on stimulation of the 
reticular formation of the brainstem (5). If asym- 
metric lesions are produced inadvertently, so that on 
one side medial parts of the lateral nuclei are affected, 
the nuclei lateralis dorsalis and lateralis posterior may 
be injured where parietopetal fibers originate. Asso- 
ciated lesions of this latter system may be significant 
in view of the fact that temporal disturbances were 
observed in lesions of the parietal lobe (6). 

An extension of the lesion in frontal direction to 
the anterior nuclei-mamillary body system is still 
more important. This is illustrated by a case in which 
transient temporal disorientation following lesion of 
the dorsomedial nuclei reappeared several months 
later when a more cranial lesion including the anterior 
nuclei was added. Furthermore, in single instances, 
localized processes in the area of the mamillary body 
were associated with a Korsakoff syndrome (7) that 
is, at least in some respects, similar to our syndrome. 
However, it should be emphasized that severe lesions 
of the mamillary bodies do not necessarily induce a 
Korsakoff syndrome (8). In view of these various 
observations, it does not seem possible to relate the 
mechanisms involved in temporal orientation to single 
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nuclei or their cortical connections. The observations 
seem to be explained best by the assumption that mul- 
tiple circuits participate in the mechanism of temporal 
orientation, so that a lesion of a single thalamic 
nucleus produces only transitory disturbances. 

Following lesions of other subcortical regions (mid- 
brain in the area of the spinothalamic system; pal- 
lidum) chronotaraxis was not observed. 
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Lack of Lens Induction by Eye Cup 


Marko Zalokar 


National Institute of Arthritis and Metabolic Diseases, 
National Institutes of Health, Bethesda, Maryland* 


In amphibian embryos, trunk ectoderm can be in- 
duced to form a lens at the neurula stage; in later 
stages, depending on the species involved, lens potency 
is restricted to the ectoderm surrounding the eye and, 
then, is lost altogether (7). However, the eye cup still 
retains its lens-inducing ability for some time, and in 
Triturus, even in adults, the eye cup can induce a 
neoformation of a lens from the upper rim of the iris. 
In a series of publications, several Soviet authors 
(2-4) reported that the trunk ectoderm of early and 
late embryonic stages, and even tadpole ectoderm, 
could be transformed into lens tissue when trans- 
planted into the eye cavity of the tadpole. According 
to later reports, the chordomesoderm and the tail skin 
of the metamorphosing tadpole reacted in the same 
manner (5). 

Somewhat different were the experiments of Téré 
(6). He cultured embryonie chick and rat iris epi- 
thelia in vitro; after some 10 explant generations he 
implanted them back into the eyes of the young ani- 
mals, after the lens had been removed. Well-formed 
lenses could be observed in these eyes a few days after 
operation. Téré supposed that the iris epithelium de- 
differentiated in tissue culture and acquired the abil- 
ity to be converted into a lens when exposed to the 
induction of the eye. The reported experiments dem- 
onstrated both lens potency in tissues that were be- 
lieved unable to form a lens and strong lens-inducing 
properties in fully developed eyes. These interesting 
observations deserved independent confirmation, and 
we tried to repeat the experiments, using locally avail- 
able amphibians and chicks (7). 
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The types of experiments performed are summar- 
ized in Table 1. In Rana pipiens, tadpoles with pos- 
terior leg buds, or slightly younger, served as hosts. 
The lens of one eye was removed through an opening 
in the cornea. Pieces ef trunk ectoderm from the 
neurula or early or late tail-bud stage, were then in- 
troduced with a micropipette into the lenseless eye. In 
the majority of experiments, the implant could not 
be found in fixed preparations of tadpoles killed 1 wk 
or later after operation. When the implant was not 
expelled or resorbed, it showed an epithelial vesicle 
with no indication of lens formation. The cells par- 
tially lost their pigment, and the center of the vesicle 
contained expelled yolk and pigment granules. 

Removing the lens in Ambystoma gracile and A. 
maculatum larvae was easy, and implanting other tis- 
sues was successful in most cases. The operative tech- 
nique was similar to that previously described for 
Triturus (8). The hosts were larvae with three- or 
four-toed hind legs. Trunk ectoderm from the neurula 
or early or late tail-bud stage, was implanted into the 
eye. The implanted piece rounded into a vesicle that 
usually settled near the pupil. Four days after the 
operation, a general depigmentation of the vesicle 
was observed. Some cells lining the center of the 
vesicle still contained pigment granules, but the cells 
facing the eye cavity were free of pigment. The yolk 
granules and most of the pigment were expelled, 
either into the central cavity of the vesicle, or into 
several smaller cavities inside the vesicle wall (Fig. 


Table 1. Implantation of embryonic ectoderm and iris 
epithelium into lensless eyes. Harrison stages for Amby- 
stoma, Shumway stages for Rana pipiens. Iris tissue 
culture from 12-day-old embryos was implanted in Gallus 
gallus. 


Dura- 

Stage _ tion of Eyes Success: 

Host of experi- oper- ful im- 

I lanta- 

donor ment ated pr 
(days) tions 

Rana pipiens 20 5 6 5 
7 8 3 
14 13 2 
21 12 7 
Ambystoma gracile 22 4 7 4 
7 10 4 
10 8 7 
14 12 12 
A. maculatum 20 7 11 8 
14 10 8 
21 10 9 
30 7 14 14 
14 12 12 
28 20 18 
38 14 14 12 
28 14 13 
Gallus gallus 9 1 1 
14 6 3 
28 4 2 
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Fig. 1. Ventral ectoderm of A. gracile (embryo stage 22) implanted into larval eye, 14 days after operation. Fig. 2. 
Ventral ectoderm of A. maculatum (embryo stage 30) implanted into larval eye, 28 days after operation. Fig. 3. 
Lenslike formation observed in chick eye 28 days after incomplete lensectomy. 


1). A conspicuous basal membrane surrounding the 
vesicle appeared in 14-day-old implants. The epi- 
thelium resembled corneal tissue more than it did a 
regenerating lens vesicle. After 21 days the implants 
remained unchanged, except that, in some cases, they 
contained Leydig’s skin gland cells, such as are found 
in the ventral skin of an embryo of an age equivalent 
to the age of the explanted ectoderm (Fig. 2). 

To repeat Téré’s experiments, chick iris from 12- 
day-old embryos was explanted in hanging drop eul- 
tures and neutral red was added (6). After 8 to 10 
transplantations, pure cultures of iris epithelium were 
secured. These iris cultures were implanted into the 
eyes of newly hatched chicks, after the lens had been 
removed, The chicks were killed and the operated eyes 
were fixed after indicated periods (Table 1). The im- 
planted epithelium could be recognized easily in sev- 
eral preparations, adjacent to the remains of the cap- 
sula lentis, where it grew in a discoid formation 
several layers thick. It was heavily pigmented and 
showed no transformation into lens tissue. In the 
operated eyes, lenslike formations remarkably similar 
to the ones illustrated by Téré were found (Fig. 3); 
these could be formed only from the incompletely 
removed original lens. Similar lentoids were observed 
in control experiments when the lens was removed but 
no implant introduced. Eyes fixed immediately after 
operation contained the remains of the original lens, 
and these remains could be observed in operated eyes 
in vivo. 

The attempt to repeat the experiments of the Soviet 
authors (2-4) and of Téré (6) gave only negative re- 
sults. The trunk epithelium, implanted into larval 
eyes, did not form lens tissve, but it showed, tem- 
porarily, a similarity to corneal tissue. The expulsion 
of the yolk granules and the pigment could have been 
an effect of specifie forces in the surrounding eye or, 
perhaps, an effect of a liquid medium as is observed 
(9) in the cultures of iris epithelia. The ultimate for- 
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mation of Leydig’s gland cells showed that no real 
change in the prospective potency of the implanted 
epithelium occurred. It is interesting to note that the 
polarity of the implanted epithelium was reversed: 
the embryonic ectoderm, when prepared for implan- 
tation, curled in small balls, leaving the original skin 
surface exposed; inside the eye, this same surface 
was covered with the basal membrane. 

Our results are not in aceord with those of the 
Soviet workers, but the possibility remains that varia- 
tion of experimental material might account for the 
difference. Verejskaja (10) attempted analogous ex- 
perithents with rats by implanting embryonic ecto- 
derm into the eye cavities of young animals. All im- 
plants developed typical skin formations, but, in 98 
percent of the experiments, the remains of incom- 
pletely removed lenses were observed. 

Okada (11) and Reyer (12) presented an extensive 
criticism of the work of the Soviet authors that is sup- 
ported by our negative results. It is very difficult to 
remove complete lenses from anurans, chicks, or rats. 
The remaining lens epithelium can produce lens for- 
mations (13) that can be easily misinterpreted as 
formations from the implants. As Okada pointed out, 
the lenses were observed 1 to 3 days after implanta- 
tion by the Soviet authors, in a period of time in 
which no implanted tissue could be expected to give 
such large or complete lenses. It takes 4 days to pro- 
duce a lens with fibrils from the lens placode in the 
frog embryo, and 7 days to regenerate the lens with 
fibrils in Triturus larvae. Any debris of leftover 
lenses could, on the other hand, originate these forma- 
tions. There is also the possibility that the depig- 
mented ectodermal vesicles were mistaken for young 
lens vesicles. Only the presence of lens fibrils would 
confirm the real lens nature of the tissue. 

In chicks, cultured iris epithelium did not develop 
into a lens when it was implanted into lensectomized 
eyes, but lentoids were formed from incompletely re- 
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moved lenses. Such partial reconstitution of lenses, 
which is not a true regeneration, has often been re- 
ported (73). Téré’s contrary results should be evalu- 
ated in the light of this knowledge. 
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Ultraviolet Polymerization of Monomeric 
Methacrylates for Electron Microscopy 


Stanley Weinreb 


Department of Pathology, 
University of Wisconsin, Madison 


Specimens to be sectioned for electron microscopic 
techniques are usually imbedded in monomeric metha- 
erylate mixtures that are subsequently polymerized 
by the addition of a suitable chemical catalyst and the 
application of heat (/). However, because of the 
small quantities of monomer used, it is often incon- 
venient and/or difficult to dissolve the catalyst. In 
addition, chemically catalyzed samples have a tend- 
ency to develop undesirable bubbles during poly- 
merization. 

Massey (2) reported that tissue imbedded in chemi- 
cally catalyzed monomeric methacrylates often suffers 
from a “popcorn reaction.” To minimize the disad- 
vantages of chemical polymerization, Massey sug- 
gested the use of ultraviolet polymerization of un- 
catalyzed monomers from which the inhibitor had 
been removed. Her ultraviolet source appears to have 
been a type RS-40 sun lamp designed for home use. 
However, this sun lamp also emits large amounts of 
infrared radiation, and its operating temperature is 
so high that it will char paper on contact. This 
necessitates special precautions against fire hazard 
during the long periods of continuous operation 
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needed for photopolymerization. In addition, forced 
draft ventilation is usually necessary to avoid over- 
heating of the specimen, and the effective irradiated 
area at the recommended distance is small and not 
uniform. 

Because of the advantages of using photopolymeri- 
zation, it was decided to develop a modified niethod. 
There are many commercially available radiation 
sources that can supply the near ultraviolet needed 
for the photopolymerization of monomeric meth- 
acrylates. Most of these, however, require special elec- 
tric equipment or have such high emission values that 
the small samples used may boil. It was, therefore, 
decided to employ a lamp of relatively low emission 
value that would still result in photopolymerization 
within a convenient period of time. 

The lamp chosen was a Westinghouse FS20T12 
fluorescent sun lamp (3). This lamp is physically and 
electrically similar to a standard 20-w fluorescent 
iamp and operates in standard 20-w fluorescent-lamp 
fixtures. It has approximately the same emission range 
as the RS-40 sun lamp, an effective life of about 
4000 hr, a normal operating temperature of about 
100°F, and very little infrared radiation. No forced 
draft ventilation is necessary. 

The sun lamp was utilized in conjunction with a 
standard 20-w fluorescent channel-strip fixture con- 
taining lamp holders, starter, and ballast (Fig. 1). A 
polished aluminum reflector, R, with a 14%-in. radius 
of curvature was attached to the unit. The reflector 
was designed so that it also served as a mount for 
the specimen holders, H, and backing reflectors, BR. 

Specimens were imbedded in No. 4 gelatin capsules 
using a mixture of 1 part ethyl methacrylate and 3 
parts N-butyl methacrylate (4) from which the in- 
hibitor had been removed. The filled capsules, S, were 
then attached in a vertical position to a strip of 
cellulose tape, 7, that had been fastened to a speci- 
men holder, H. The spécimen holder was then clipped 


Fig. 1. Ultraviolet sun lamp assembly for the photopoly- 
merization of monomeric methacrylates. BR, backing re- 
flector; H, specimen holder; L, fluorescent sun lamp; R, 
reflector; S, specimen capsule; 7, cellophane tape. 
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over the open end of the reflector, and a polished 
aluminum backing reflector, BR, was placed in posi- 
tion. 

It is preferable to utilize capsules that contain 
prepolymerized plugs at the bottom (2). These are 
prepared in advance by photopolymerizing 2 drops 
of the methacrylate mixture in No. 4 gelatin capsules. 

When the photopolymerization unit described in 
this paper (5) is used, the specimens are positioned 
approximately 1 in. from the surface of the fluores- 
cent lamp. Up to three horizontal rows of specimen 
capsules can be accommodated over the full available 
length, approximately 22 in. Thus, more than 100 
specimens can be photopolymerized at one time, Full 
capsules are polymerized by an overnight exposure 
to the ultraviolet radiation. However, preparation of 
the methacrylate plugs may require exposures of 24 
to 48 hr because of air inhibition. 
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Brei Fractionation 


Norman G. Anderson 


Biology Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 


It does not appear to have been generally realized 
that the centrifugal procedures used for brei frac- 
tionation have a much lower resolution than would be 
expected. from a simple uncritical application of 
Stokes’ law. Techniques for fractionating breis have 


therefore been investigated in this laboratory during 


the past 3 years with the aim of developing an ana- 
lytic medium-speed centrifuge (1). The equipment 
presently in use incorporates a shatterproof glass ob- 
servation port on the centrifuge, a stroboscopic sys- 
tem providing both high- and low-intensity illumina- 
tion, circuitry for constant and variable flashing rates, 
a contactor on the centrifuge shaft that allows a 
stable image to be observed during sharp changes in 
speed, a speed-measuring system for indicating speeds 
down to 25 rev/min (accuracy > 0.02 percent), and 
a system for recording data for speed-versus-time 
curves. With the latter, the total effective centrifuga- 
tion may be integrated. Cut-out centrifuge tube shields 
allow the behavior of breis and layered systems to 
be observed directly during centrifugation. 

Layered systems, which are necessary for high- 
resolution work, are subject to several artifacts. The 
first, shown in Fig. 1, oceurs in a matter of minutes 
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Fig. 1. Streaming effect in a layered system. A 10-percent 
rat liver brei in 0.25M sucrose-0.0018M CaCl, (density 
1.038) layered over 0.34M sucrose-0.00018M CaCl, (den- 
sity 1.046). (Left) System immediately after layering. 
(Right) Streaming after 30 min at 0°C (not centrifuged). 


without any centrifugation in a layered system such 
as the one advocated by Hogeboom et al. (2) for 
nuclear isolation. Nuclei, whole cells, and mitochon- 
dria are all carried down indiscriminately. This 
streaming effect involves the movement of droplets 
and does not appear to depend on the sedimentation 
of individual particles. The second effect is introduced 
by the use of centrifugal fields sufficient to move par- 
ticles’ across the density interface. The upper portion 
of the lower, denser layer increases in density by 
virtue of the particles entering it from above and 
moves to the bottom of the tube, resulting in a turn- 
over effect (Fig. 2). This accounts for the poor reso- 
lution of most layered systems. The use of a number 
of discrete layers of different densities does not solve 


Fig. 2. Turnover effeet. A suspension of particles layered 
over a denser medium (A) is centrifuged until some of 
the particles have passed the interface (B). The upper 
part of the lower layer is then denser by virtue of the 
particles it now contains. It moves as a body to the bot- 
tom of the tube (C, D), 
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Fig. 3. Separation achieved in a continuous sucrose gradi- 
ent. (Left) Before centrifuging; (right) after centrifug- 
ing. Two milliliters of 5-percent rat liver homogenate 
was used, 


the problem, because the same effect oceurs at each 
interface. This results in the accumulation of par- 
ticles above each interface with little difference in the 
microscopic appearance of the various layers (.3). 

With cylindrical centrifuge tubes an appreciable 
portion (in some instances as much as 50 percent) of 
the sedimented material hits the side of the tube 
before it reaches the bottom. This difficulty is met by 
the use of modified sector-shaped tubes, which are 
used routinely in this laboratory. 

Other difficulties arise during centrifugation be- 
cause of changes in tube orientation and uneven accel- 
eration and deceleration. These have been eliminated 
by the use of a reproducible system for slow, con- 
trolled acceleration and deceleration. 

The difficulties described have been further mini- 
mized by use of a continuous density gradient pro- 
duced by differentially driven pistons. Other methods 
for producing gradients have been examined and found 
unsatisfactory for this purpose. The characteristics 
of the gradient in terms of density, viscosity, and com- 
position are accurately known. The results obtained 
with a dilute homogenate layered over a continuous 
gradient having a very steep increase in density near 


the bottom are shown in Fig. 3. No eross-contamina- 
tion of nuclei, mitochondria, or microsomes has been 
observed microscopically. A considerable difference 
in the appearance of particles at the top and bottom 
of the mitochondrial layer is seen. With longer cen- 
trifugation the microsomes have been completely sepa- 
rated from the soluble layer. 

All fractions may be quantitatively recovered by 
introducing a very dense solution to the bottom of the 
tube, floating the undisturbed gradient into either a 
constricted portion of the tube or into a sliding system 
for shearing the liquid similar to that used in the 
Tiselius cell. 

It is evident from Fig. 3 that the continuous spec- 
trum of particles ranging from mitochondria to micro- 
somes, which had been postulated on the basis of 
previous centrifugal techniques (4), does not exist. 
It is now feasible to make quantitative studies of 
changes in the ratios and total amounts of brei frae- 
tions in response to experimental conditions. The tech- 
niques are of interest in connection with virus purifi- 
cation, platelet isolation, and the separation of small 
particles generally. Since the smaller particles need 
be moved only a relatively short distance, high gravi- 
tational fields are not required. 

Continuous gradients were first employed by Beh- 
rens (5) for the isopyenie separation of nuclei and 
cytoplasm in nonaqueous media. Steep short gradients 
of sucrose were introduced by the Harveys (6) for 
the stratification and separation of marine eggs into 
nucleate and nonnucleate halves. I employed starch 
gradients in 1949 (unpublished) in attempts to sepa- 
rate cytoplasmic fractions. The techniques described 
here are an extension of that work. Sucrose gradients 
for the isolation of plant viruses were introduced by 
Brakke (7). 
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It is certain that a serious attention to the sciences and liberal arts softens and human- 
izes the temper, and cherishes those fine emotions of which true virtue and honor consist. 
It rarely, very rarely happens that a man of taste and learning is not, at least, an honest 
man, whatever frailties may attend him.—Davip HUME. 
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Communications 


Radiochemical Separations by Isotopic 
Exchange: a Rapid, High-Decon- 
tamination Method for Silver 


It has been reported by” Langer (7) that the ex- 
change of silver ion between a precipitate of silver 
chloride and a solution of silver nitrate reaches iso- 
topic equilibrium very rapidly. Because of the low 
solubility of silver chloride, a very favorable ratio 
exists at equilibrium between the silver atoms in the 
precipitate and the silver atoms in the solution. For 
this reason, if silver chloride is added to a solution 
containing only trace amounts of radioactive silver, 
a high percentage of this silver will have exchanged 
with the silver in the precipitate by the time equi- 
librium is attained. Use has been made of this fact to 
develop a rapid, high-decontamination, single-step 
method for the separation of traces of radioactive 
silver from a solution containing other radioactive 
species (2). 

Platinum gauze is coated with metallic silver by 
plating (3) from an alkaline cyanide bath. The silver 
is then changed to silver chloride by, reversing the 
current and electrolyzing the silver in an HCl solu- 
tion. 

To separate radioactive silver from other activities 
(except halides), the “silver chloride electrode” is im- 
mersed for 5 min at room temperature in about 10 
ml of an acid solution containing the active material. 
The solution may be stirred magnetically. The e!ee- 
trode is removed and washed with a stream of 1:1 
HNO, for 1 min. 

Yields of radioactive silver from this procedure are 
given in Table 1 for varying temperatures, amounts 
of silver chloride, and times of immersion. The ex- 
change rate appears to be independent of the nitric 
acid concentration in the range of 0.1 to 4M, whereas 
at 8M HNO, only 92 percent and at 16M HNO, only 
50 percent is exchanged in 5 min at 25°C. The ex- 
change is also independent of hydrochloric acid con- 
centration in the range 0 to 0.6M, whereas in 1.2M 
HCl only 77 percent and in 6.0M HCl only 30 percent 
of the silver is exchanged in.5 min at 25°C. This effect 
of HCl is noted only as long as the silver concentra- 
tion is so low that the solubility product of silver 
chloride is not exceeded in the tracer solution before 
immersion of the electrode. Higher concentrations of 
silver in hydrochloric acid were not investigated. 


Table 1. Yields of radioactive silver from 1M HNQ, by 
exchange procedure. 


Temp. 


Immersion 


AgCl Recovery 
(mg) time (°C) (%) 
2 5 min 25 > 97 
2 2 min 95 > 98 
2 20 see 95 50 


0.3 5 min 25 85-90 
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A study of the decontamination afforded by this 
procedure showed a decontamination factor of 2 x 10‘ 
with 4-yr-old fission products and a factor of at least 
10* with cadmium freshly bombarded with 7.8-Mev 
deuterons in the University of Michigan cyclotron. 
In addition, when carrier-free iodine was oxidized 
with permanganate and nitric acid, a decontamina- 
tion of 10* was obtained. The advantages of this ex- 
change method include its rapidity, its high decon- 
tamination in a single step, and simplicity of manipu- 
‘ation. Greater than 98-percent recovery is possible 
as long as the weight of solid inactive silver chloride 
is at least 50 times the weight of tracer silver in the 
solution. 

This method should find use in radiochemical assay 
work when simplicity and speed are essential. It 
should be useful in characterization studies of short- 
lived silver activities in bombardment work and in the 
rapid determination of silver in fission products. It 
should also prove useful in the rapid preparation of 
high specific activity silver from irradiated materials 
such as palladium. It is readily adaptable to work 
with high levels of radiation when handling by re- 
mote control is required. 

Experiments with this method of separation are 
continuing, and its applicability in other cases such 
as the exchange of iodide with silver iodide is being 
studied. 

Duane N. SUNDERMAN 
W. Wayne MEINKE 
Department of Chemistry, 
University of Michigan, Ann Arbor 
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Prepottery, Lithic Complex 
from Sonora, Mexico 


In the vicinity of Hermosillo, the capital of Sonora, 
Mexico, during the summer of 1953, I examined a 
group of seven campsites that represent a prepottery, 
lithic complex, very similar in type to the Cochise cul- 
ture of southeastern Arizona. If, after more thorough 
study, a relationship is actually established between 
this complex and the prepottery cultures of the South- 
west, then the southern range of Cochise influence 
will be greatly increased. 

Topographically, the locale of these sites is pre- 
dominantly a stretch of flat desert with little vegeta- 
tion and no immediate evidence of a natural water 
supply. However, the Rio de Sonora flows approxi- 
mately 1 to 2 mi to the south of the site area. 
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A majority of the stone artifacts recovered were 
fashioned by a percussion-flaking technique, and they 
show very limited evidence of retouching. These ob- 
jects included (i) side and end serapers, with the 
plano-convex form most common; (ii) crudely flaked 
knife blades; (iii) cobble choppers, the shape of 
which are similar to those of the southeastern Cali- 
fornia region; (iv) an abundance of large primary 
flakes, perhaps used as wedges for the opening of 
mussel shells; and (v) occasional projectile points. 
Three of the four projectile-point forms are compar- 
able to those of the San Pedro stage of the Cochise, 
and the fourth bears a resemblance to the Pinto- 
Gypsum point of California. Slate and shale are the 
most commonly represented materials used in the 
manufacture of these stone implements, with basalt, 
jasper, quartz, and rhyolite porphyry also occurring. 
In addition, several one-handed bifaced manos, made 
from locally gathered granite rocks, were found. The 
surface survey disclosed no basin metates of the 
Cochise type. 

The material recorded from this group of sites 
seems to correspond very favorably with the San 
Pedro stage of the Cochise culture (which in Arizona 
has been dated approximately 3000 to 500 B.c.), a 


Fig. 1. Artifacts from the “Peralta” Cochise, Sonora: 
a, b, knife blades; c¢, d, projectile points; e, f, flake end 
scrapers; g, h, erude knife blades; i, k, plano-convex side 
scrapers; m, blunted side scraper; l, 0, single flakes; n, 
side scraper-cutting edge; p, q, cobble end choppers. 
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period characterized by percussion-flaked chipped im- 
plements, but with the addition of a few pressure- 
flaked artifacts—particularly projectile points. 

This Sonoran manifestation very probably repre- 
sents a loeal variation of an ancient cultural horizon 
of the Southwestern desert area. The material briefly 
described here has been designated tentatively as the 
“Peralta culture,” possibly a Sonoran variant of the 
Arizona Cochise. 

The artifacts will be deposited with the Biblioteca 
y Museo de Sonora in Hermosillo when the study is 
completed. This field survey was originally contracted 
with the Instituto Nacional de Antropologia e His- 
toria of Mexico City, and was financed in part by the 
American Philosophical Society of Philadelphia 
(Penrose Fund) and the Kansas Academy of Science. 
Bill Young, of Springfield, Massachusetts, served in 
the capacity of field assistant. 

Grorce E, Fay 
1708 Murphy Boulevard, Joplin, Missouri 


13 January 1955. 


Selective Service Policy and 
Scientific Manpower 


I am writing this note to my colleagues in scientific 
work in the United States because I have learned 
from conversations with members of the United States 
Congress that in general the members of the Congress 
have not been made aware of the critical nature of the 
current problem concerning recruitment, education, 
and utilization of specialized manpower in this coun- 
try. It has become apparent that if the selective serv- 
ice legislation for the next 2 years is to recognize in 
a realistic way the long-term interests of the com- 
munity in developing and utilizing specialized man- 
power, particularly in the sciences, the members of 
the Congress must receive more information from 
their constituents. 

The American scientific community has an obliga- 
tion to the public to call forcefully to the attention of 
the Congress the real hazard involved in our current 
policies, Existing general selective service and doctors’ 
draft policies and practices are a serious threat to the 
future security and welfare of the country. Under 
present circumstances too few young men of ability 
are entering training programs in the fundamental 
sciences, 

The present laws expire soon, and the Congress is 
now considering the terms of new acts to be in foree 
for the next 2 years. This is therefore the time for 
scientists who have the interests of the country at 
heart to give their advice to their senators and repre- 
sentatives. Loyalty involves action as we!’ as acqui- 
escence. Democracy cannot work unless citizens par- 
ticipate in the processes of government; one of the 
essentials of participation is the sharing of informa- 
tion concerning problems of publie policy with publie 
officials. Some scientists, and other citizens, pretend 
to a virtuous obliviousness to public questions. They 
seem to enjoy a make-believe escape into an imaginary 
ivory tower of detachment that does not and cannot 
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really exist today. The scientist is, in spite of himself, 
involved in public questions simply because science 
today so largely determines the issues of peace or war, 
prosperity or poverty, and health or disease. 

The traditional reluctance of scientists to become 
involved in any issues irrelevant to their own work 
does not apply in the case at issue. The present issues 
are not irrelevant to the edntribution of their work to 
the public good. Therefore, it is to be hoped that large 
numbers of scientists will make their views known to 
their own congressmen and senators and to the Armed 
Services Committee of the Senate and the Military 
Affairs Committee of the House of Representatives. 

A constructive proposal that could be made to these 
committees is that a special national scientific man- 
power service board might be set up within the Selec- 
tive Service System which would implement policy 
under the general directives of the Act of the Congress 
and would serve as a uniform national appeal board. 
The Act of the Congress should direct Selective Serv- 
ice to provide mechanisms for serving the long-term 
interests of the country with respect to scientific man- 
power, in view of the self-evident fact that we are in 
a situation of long-term, as well as short-term, crisis. 

The Congress must be informed by knowledgeable 
persons if it is to act wisely, Scientists are obviously 
in the informed segment of the population with re- 
gards to scientific manpower problems. It is time for 
them to speak as individuals, as well as through 
organizations, because individuals vote and because 
widespread individual attention to a problem indicates 
real interest and concern. 

Maurice B. VisscHEer 
Department of Physiology, 
University of Minnesota Medical School, Minneapolis 
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New Apparatus for Prolonged Constant 
Infusion in the Unrestrained Animal 


During the course of studies on the role of various 
hormones in the regulation of carbohydrate metabo- 
lism, it became necessary to perfuse the unanesthe- 
tized, unrestrained dog continuously and intraven- 
ously for periods of 1 to 3 mo. Current methods (7) 
involve the use of expensive perfusion pumps, which 
function satisfactorily for short periods of time but 
may not be adequate for prolonged continuous use. 

The purpose of this communication is to describe 
an inexpensive, simplified infusion apparatus, re- 
cently devised in this laboratory, that does not re- 
quire a pump and contains a minimum number of 
moving parts. 

The apparatus consists of an infusion reservoir, an 
electronic resistance relay, a stainless steel solenoid 
valve, a control reservoir, and a micrometer valve (Fig. 
1). The infusion reservoir consists of a series of stand- 
ard infusion bottles (Abbott). These bottles supply 
the control reservoir through a stainless steel solenoid 
valve (General Controls K-21 F) with plastic fittings 
for tube adaptation. The level of the fluid in the con- 
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Fig. 1. Diagram of constant infusion apparatus. 


trol reservoir is maintained constant (2-mm _ varia- 
tion) by two control electrodes (glass with platinum 
tip) that actuate the electronic resistance relay con- 
trolling the solenoid valve. The relay is commercially 
available (General Electric, Photoswitch, and others) 
or can be constructed from a variety of standard cir- 
cuit diagrams (2). Beyond the control reservoir is a 
micrometer valve (Norgren) that regulates the in- 
fusion rate. Tygon tubing is used throughout, and the 
portion that is accessible to the animal is protected 
by BX armor. A glass blower’s swivel is used to per- 
mit unlimited movement of the animal in the cage 
without twisting the tubing. The swivel is supported 
by a counterbalance weight so that no excess tubing 
is in the cage, regardless of the position of the ani- 
mal. The entire apparatus costs about $70. 

This apparatus was successfully employed to per- 
fuse the portal vein of an unanesthetized, unre- 
strained dog for 45 days. It is felt that the method 
has a variety of experimental applications. 

C. J. Huan, Ir. 
T. M. Bow 
F. M. 
H. Evrick 
Research Laboratories, Veterans Administration 
Hospital and Department of Medicine, 
University of Colorado Medical School, Denver 
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Calendar for Estimating Intervals in Days 


Harris (7) has described a two-dimensional slide 
rule for the rapid calculation of time and other inter- 
vals. Table 1 shows, in a single chart, “days elapsed” 
and “days remaining” of the counting-house calen- 
dars commonly shown in diaries and desk calendars, 
together with multiples of 365. These data provide for 
the ready calculation of time intervals in days within 
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Table 1. Section of a counting house calendar for esti- 
mating intervals in days (3). 


Mar, Apr. May 


Jan. Feb. me 


121 244 
122 243 


305 91 27 
304 92 2 
303 93 2 123 242 
302 94 2 124 241 
329 95 27 125 240 


1 364 32 333 
363 33 332 
362 34 331 
361 35 330 
360 
359 
358 


7 328 De 96 26 
327 


126 239 


July Aug. Oct. 


244 274 91 305 
214 151 245 5 90 306 
215 150 246 11¢ 76 89 307 
216 149 247 77 88 308 
217 148 248 278 87 309 339 
218 147 249 79 86 310 55 340 
219 146 250115 280 85 311 & 341 


182 183 
183 182 
184 181 
185 180 
186 179 
187 178 
188 177 


213 152 335 
336 
337 
338 


a year or extending over several years (2). Thus, for 
caleulating, on 30 Jan. 1955, the age of an animal 
born 28 Dee. 1951, the following data are summed: 


Days remaining 1951 3 
Days for 3 intervening years 1095 
29 Feb, 1952 1 
Days elapsed 1954 30 
Age in days 1129 
J, Cox 
Research Department, School of Dentistry, 
University of Pittsburgh, Pennsylvania 
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Rearrangement in the Reaction of 
3-Bromopyridine with Sodium 
Amide and Sodioacetophenone 


In connection with an extensive study of the chem- 
istry of the tar bases and their derivatives, we have 
investigated the reaction of sodioacetophenone with 
3-bromopyridine as a possible route to the unknown 
3-phenacylpyridine. 

From the attempted reaction of equivalents of 
3-bromopyridine and  sodioacetophenone—prepared 
from the ketone and sodium amide—in refluxing 
toluene, only the starting materials were isolated. 

However,. on processing a reaction mixture that 
was obtained by adding a liquid ammonia suspension 
of two equivalents of sodium amide to a liquid am- 
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monia suspension of a mixture of one equivalent 
each of 3-bromopyridine and sodioacetophenone, 
there was isolated, in addition to a large amount of 
amorphous nitrogenous* material, 13.5 percent of 
4-phenacylpyridine (11), mp 112.6 to 113.6° (1) 
(from 60° to 70° petroleum ether) alone and when 
mixed with an authentic sample, and 10.0 percent of 
4-aminopyridine (III), mp 157 to 158.4° (2) from 
benzene) [N-benzoyl derivative, mp 207° (from hot 
water). Analysis calculated for C,,H,,N,O, N, 14.14; 
found, 14.20]. 

The formation of these compounds (II and IIT) 
may be rationalized by assuming an elimination-addi- 
tion mechanism involving the transient existence of a 
“pyridyne” intermediate analogous to the “benzyne” 
postulated earlier by Roberts et al. (3) in the rear- 
rangement of chlorobenzene-1-C'* when treated with 
potassium amide. 


1) NaCH,COC,H, 
2) NH,Cl 


| 
| 1) NaNH, 
|?) NH,CI 


(111) 


Further work is now in progress in this laboratory 
to determine the scope and limitations of this and 
related reactions. 

Ropert LEVINE 
Wittiam W. LEAKE 
Department of Chemistry, University of Pittsburgh 
Pittsburgh, Pennsylvania 
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The 
Vertebrate 
Body 


New (2nd ) Edition —Clarity highlights this revision and 2000 
textual changes bring it up-to-date. The section on limb muscles 
has been shortened and the chapter on the skeletal systems sig- 
nificantly changed. Many shorter sections have also been entirely 
rewritten. 


An account of both form and function of the vertebrate body 
is interwoven with embryological, paleontological, histological 
and evolutionary material. The text compares vertebrates with- 
out overemphasizing the human structure. 


New sketches of birds and family tree diagrams for mammals 
have been added to the already abundantly illustrated text. 
Many of the pictures in the former edition have been made more 
helpful with a revision of colors and labels. 


By Avrrep S. Romer, Alexander Agassiz Professor of Zoology, and Director, Museum 
of Comparative Zoology, Harvard University. 644 pages, 6” x 9”, with 390 illustrations. 
$7.00. New (2nd) Edition! 
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Vertebrate 


Dissection 


This practical lab manual compares the systems of three levels 
of organisms by studying the dogfish, mudpuppy, cat and rabbit. 
It aims to help the student understand the major anatomical 
transformations that have occurred in the vertebrates in the 
course of their evolution. 


Directions for dissection are clear, precise, thorough and help- 
fully illustrated with labeled drawings. Summary paragraphs 
accompany the directions and point out to the student how the 
particular specics under study conforms or deviates from the 
general group. The material dees not replace the textbook but 
helpfully supplements it. This manual can be used with any 
comparative anatomy book and is easily adapted to the length 
and particular emphasis of your course. 


By Warren F. Wacker, Jr., Ph.D., Associate Professor of Zoology, Oberlin College, 
Ohio. 331 pages, 6” x 9”, illustrated. $3.50. 
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INDUSTRIAL & MANUFACTURING 


CHEMISTRY 


A Thoroughly Revised Edition in 3 Volumes 


“. . . the amount of information contained in these medium-sized portable 
volumes is staggering . . .“—Chemical Age 


. monumental three-volume set, produced by 
some of England’s most eminent researchers, scien- 
tists and industrialists, appeared first in 1912. Embrac- 
ing both British and American practice, it gives thor- 
ough, up-to-date information, in spite of the secrecy 
which today enshrouds some of the processes. This 
encyclopedic work can equally well serve as a work 


remarkable survey of a remarkable industry, one out- 
standing feature of which is its profitable exploitation 
of by-products, an important subject which here re- 
ceives well-merited attention. Much information is 
here published in book form for the first time. Many 
descriptions of new processes and modern plants have 
been privately supplied by industrial chemists and 


“ 2 leading firms of Europe as well as the United States. 
of reference as well as practical guidance. 


In this thoroughly up-to-date edition entire sections 


have been completely rewritten in the light of the most 
recent findings. 


The roster of the contributors to these volumes reads 
like a Who’s Who in the science of chemistry. It is a 
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WASHINGTON DETROIT SAN FRANCISCO SANTA CLARA LOS ANGELES 


CENTRAL SCIENTIFIC CO. OF CANADA, LTD. (and Hendry Division) 


TORONTO MONTREAL 


OTTAWA 


REFINERY SUPPLY COMPANY — TULSA HOUSTON 
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for 
Tritium, Carbon-14 


and 


Other Beta Emitting 
Isotopes 


Tri-Carb Liquid Scintillation Spectrometer provides a simple, convenient method 
for precise counting of beta samples in solution with liquid phosphors. 


These features tell why: 


@ Isotopes with such low beta energies as Tritium and Carbon-14 are effi- 
ciently counted—either individually or in mixtures. Other isotopes such as 
Sulphur-35, Caleium-45, ete., can also be readily counted. 


@ Sample preparation is in many cases much simpler and faster than with 
either solid or gas phase counting. Even aqueous samples can be counted. 


@ Rapid counting of large numbers of low level beta samples is made pos- 
sible by the convenient design and inherent sensitivity of the Tri-Carb 
Spectrometer. 


Tri-Carb Spectrometers are currently in routine use in research and clinical labora- 
tories in universities, government installations and industrial organizations. They are 
in regular production and are available for prompt delivery. 


@ This relatively new method of counting beta samples in solution 
with liquid phosphors is described in detail in the Tri-Carb Bul- 
letin. History, basic principles, sample preparation and typical 
applications are all covered. Request your copy now. 


ackard/ INSTRUMENT COMPANY 
P.O. Box 428 Dept.A LaGrange, Ill. 
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AAAS EDITORIAL BOARD 


Dael Wolfle 
Acting Editor 


Charlotte V. Meeting 
Assistant Editor 


Mark H. Adams Bentley Glass 

William R. Amberson Karl Lark-Horovitz 

Wallace R. Brode Edwin M. Lerner 
William L. Straus, |r. 


Advertising Representative: F. A. Moulton 


Scientific Research Society of America 


New Affiliated Society of the AAAS 


HE Scientific Research Society of America, 

known as RESA, was organized by Sigma Xi in 
1947 primarily to meet the needs of research workers 
in industrial and governmental laboratories, but it 
may function also in educational institutions. 

The charter and constitution of RESA are pat- 
terned after those of Sigma Xi, and it has been ruled 
a tax-exempt organization by both the. Federal Gov- 
ernment and the state of Connecticut. Members of 
Sigma Xi may become members of RESA by regis- 
tration, and the branches of RESA elect members, 
also, on the basis of the same qualifications as are 
used by Sigma Xi chapters. 

RESA, therefore, extends to scientific workers in 
laboratories not included in the Sigma Xi program 
the same advantages and similar national recognition 
as membership in the older society carries. RESA 
participates in the Sigma Xi grants-in-aid of re- 
search program and the traveling lecturer schedules, 
and each member receives the American Scientist. The 
current membership of RESA is more than 4000 in- 
cluding 34 branches and clubs and a membership-at- 
large of several hundred. 


Because of the interest and generous contributions 
of’ the late William Procter, the organization and 
operation of RESA during its early years have placed 
no financial burden on Sigma Xi. His bequest of 
$100,000 to the society will continue this support as 
well as provide for the annual award of the William 
Procter prize for scientific achievement. This prize 
of $1000 was established in 1950, and the recipients 
of it have been Karl T. Compton, Ernest 0. Law- 
rence, Shields Warren, David B. Steinman, and Van- 
nevar Bush. 

Present officers of RESA are Joseph W. Barker, 
chairman; and Donald B. Prentice, director and trea- 
surer. Members of the board of governors are Wal- 
lace R. Brode (chairman-elect), T. T. Holme, C. A. 
Kimball (member-elect), Philip M. Morse, Henry M. 
O’Bryan, Albert J. Phillips, C. G. Suits, Harold 
Vagtborg, Alan T. Waterman, and Edward R. Weid- 
lein. The. national offices are at Yale University, 56 
Hillhouse Avenue, New Haven, Connecticut. 


DonaLp B. Prentice 
New Haven, Connecticut 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at Business Press, Lancaster, Pa. 

SCIENCE is indexed in the Reader’s Guide to Periodical Literature. 

All correspondence should be addressed to SCIENCE, 1515 Massachusetts Ave., 
NW, Washington 5, D. C. Manuscripts should be typed with double spacing and 
submitted in duplicate. The AAAS assumes no responsibility for the safety of 
manuscripts or for the opinions expressed by contributors. 


27 May 1955 


Change of address: The notification should reach us four weeks in advance. If 
possible, please furnish an address stencil label from a recent issue. Be sure to 
give both old and new addresses, including postal zone numbers, if any. 

Annual subscriptions: $7.50; foreign postage, outside the Pan-American Union. 
$1.00; Canadian postage, 50¢. Single copies 25¢. Special rates to members of 
the AAAS. Cable address: Advancesci Washington. 

The AAAS also publishes THE SCIENTIFIC MONTHLY. 
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SEE BETTER... 
MORE EASILY 


WITH SCIENCE’S FINEST 


Only Bausch & Lomb Stereomicroscopes 
can give you such clear, sharp views, vividly magnified in natural 
3-dimensional detail . . . such relaxed ease throughout prolonged 
examinations. Because only Bausch & Lomb gives you the 
finest optical system ever produced for wide-field 
work ...in a complete line of models comfort- 
tailored to every need. 


SHOCKPROOF .. . for 

lifetime dependability 

Ready whenever you need it... in the lab or in the 
field ... because prisms can’t jar loose despite the 
punishment of year-after-year practical use. Double 
support locks them into lifelong alignment... 
clamps at the top, gibs at the bottom. 


DUSTPROOF .. . for bright, 

detailed images 

Even on field trips, you get “laboratory clean” images. 
Patented Neoprene ring inside prism housing fits 
flush on prism surface, seals out dust... one of the 
reasons why B&L Stereomicroscopes are dustproof 
for life. 


3-D MICRO-VISION BOOK 


study needs, BAU LOM B 


with unique Selector-Chart! , 

For your free copy of Manual D-15, write to Bausch & Lomb 1853 

Optical Co., 6426¢ St. Paul St., Rochester 2, N. Y. ae 
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From Protective Film Badges 
to a complete 
Nuclear Laboratory... 


NUCLEAR-CHICAGO 
instruments provide 
maximum efficiency 

and lab performance 


There is more than convenience in being 
able to secure all your nuclear instruments 
and accessories from a single source... 
Nuclear-Chicago units are matched to 
give you maximum versatility without un- 
necessary extra equipment or overlapping 
functions—and accessories have been de- 
veloped for perfect integration with the 
instruments, 


Keeping in step with the swift progress 
of nuclear research, Nuclear-Chicago has 
developed standard instruments for just 
about every radiation counting require- 
ment. For special techniques and unusual 
applications, our engineers will work 
directly with you to provide matched 
Nuclear instrumentation to fit your speci- 
fic requirements, 


[a] Scalers for every radiation 
counting requirement 
Complete Automatic Sample 
Changing System 
Scintillation Well Counters for 
biological and medical re- 
search 


Count Rate Meters for moni- 
toring and analytical work 


[e llr] Portable Survey Meters 


for all types of radiation 


nuclear -chicago 


237 West Erie Street 
Chicago 10, Illinois 
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== ANTIMETABOLITES AND CANCER= 


Edited by: Cornelius P. Rhoads, Sloan-Kettering Institute for Cancer Research, 
Cornell University Medical College 


10A 


A Symposium Volume of the American Association 
for the Advancement of Science 


6 x 9 inches, 318 pages, 54 illustrations, clothbound, 1955 
Price $5.75 AAAS Members’ prepaid order price $5.00 


Experiments with antagonists of polic acid and observations on the mechanism of 
action of the sulfonamides led the way to an understanding of the significance of anti- 
metabolite action in the control of cancer. Subsequent work has suggested that the prin- 
ciples involved may be found in the future to have an even more important bearing on 
the cancer problem than is now believed to be the case. The antimetabolite principle may 
also turn out to be an important implement for definition of the biochemical changes 
inherent in the neoplastic process, knowledge of value in establishing effective thera- 


peutic measures. 


This pioneering volume reports experimental work on plants, microorganisms, ani- 
mals and man with telling development of basic underlying principles. 


(Table of Contents) 


Metabolic Fuels of the Cancer Cell 
S. Wetnuouse, The Lankenau Hospital Research In- 
stitute, and The Institute for Cancer Research 


Competitive Inhibition of Microbial Growth by 
Normal Metabolites 

B. D. Davis, New York University College of Medi- 

cine 


Antimetabolites in Study of Biochemistry of 
Purines and Pyrimidines 

E. M. Lansrorp, Jr., and W. Suive, The University 

of Texas and The Clayton Foundation for Research 


Antimetabolites of Nucleic Acid Precursors 
D. W. Visser, University of Southern California 
School of Medicine 


Metabolic Requirements for Formation of Citro- 
vorum Factor and Studies of Mechanism of 
Resistance to A-Methopterin 

C. A. Nicnot and A. D. Wetcu, Yale University 

School of Medicine 


The Seeing Eye in Science 
C. P. Ruoaps, Sloan-Kettering Institute for Cancer 
Research, Cornell University Medical College 


“2 Fetal Development and Antimetab- 

olites 

Masorie M. Newson, University of California at 

Berkeley 

Effects of Antigrowth Substances in Normal and 
Atypical Plant Growth 

Louis G. Chas. Pfizer & Co., 


Antimetabolite Studies on Bone Marrow in Vitro 
Joun R. Totter, Oak Ridge National Laboratory 


Obliteration of Spont Cc s through 
Discovery and Application of Some Funda- 
mentals about Antimetabolites 

D. W. Woo tey, The Rockefeller Institute for Medi- 

cal Research 


Antimetabolite Studies in Tetrahymena and 
Tumors 

Rosert E. Parks, Jr., University of Wisconsin 

Some Aspects of the Metabolism of 8-Azagua- 
nine 

H. Georce Manner, The George Washington Univer- 

sity School of Medicine 


Mechanism of Drug Resistance to Metabolite 
Antagonists in Neoplastic Cells 
Howarp E, Skipper, Southern Research Institute 


Studies on Analogs of Purines and Pyrimidines 
Georce H. Hitcuincs, The Wellcome Research Lab- 
oratories 


Tumor-Destroying Effects of Viruses 

Davin R. Ginper, Emory University School of Medi- 

cine 

Antimetabolite Principle as Applied to Hor- 
mone-Induced Tissue Growth and to 
Hormonal Control of Neoplasms 

Roy Hertz, National Cancer Institute 


Antimetabolite Treatment of Leukemia 


Josern H. Burcuenat, Sloan-Kettering Institute for 


Cancer Research and Memorial Center for Cancer 
and Allied Diseases 


Metabolic Basis for Optimism Regarding 
Chemotherapy with Nucleic Acid Deriva- 
tives 

Georce Boswortu Brown, Sloan-Kettering Institute 

for Cancer Research 


American Association for the Advancement of Science 


1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
English Agents: Bailey Bros. & Swinfen, Ltd., 46, St. Giles High Street, London, W. C. 2 
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F.. respiratory tests and evalu- 


ation of patients who face operations 


within the chest . . . The force 


‘required to operate this meter, either 


pressure or vacuum, is only a fraction 
. of an ounce per square inch. Conse- 
— quently it is ideally suited for the 
Catalog No. 70-851 $125.00 determination of lung capacity . . . 
Index reads from .01 to 1,000 liters. 
Large dial pointer makes one revolu- 

tion per liter. 


For further information write: 


MANUFACTURERS AND DISTRIBUTORS OF SCIENTIFIC EQUIPMENT 
/ Pg / 6TH & BYRD STREETS — RICHMOND, VA. 
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Outstanding 


McGRAW-HILL BOOKS 


INTRODUCTION TO 
MODERN PHYSICS 


By F. K. RICHTMYER; E. H. KENNARD, 
National Research Laboratory, Bethesda, 
Maryland; and T, LAURITSEN, Califor- 
nia Institute of Technology. International 
Series in Pure and Applied Physics. In 
press 


This new edition of a popular text has been 
extensively rearranged to accommodate new 
material and to present as systematically as 
possible current thinking in the field. It also 
reflects the further change in perspective on 
the physical scene. Added new materials are 
included in the discussion of nuclear energy, 
cosmic rays, and spectroscopy. The historical 
approach, employing the description of actual 
experimental investigations, is used throughout 
the text. 


ESSENTIALS OF BIOLOGICAL AND 
MEDICAL PHYSICS 


By RALPH F. STACY, Ohio State Uni- 
versity; DAVID T. WILLIAMS, Battelle 
Memorial Institute; RALPH E. WOR- 
DEN, Ohio State University; and REX 
McMORRIS, Ohio State University. 602 
pages. $8.50 


This new work provides a unification of the 
far-reaching and widely scattered ideas com- 
prising the broad field of biophysics. The re!a- 
tion between physics and physiological sci- 
ences js clearly defined, and thus introduces 
the student to the characteristics peculiar to 
both fields. Principles, approaches, and limi- 
tations of the application of physics to biology 
are emphasized throughout. Basie facts of in- 
strumentation are given at the beginning of 
each chapter, and the clinical medical applica- 
tions of the material, including such recent ad- 
vances as high frequency radiation, applica- 
tion of ultrasonics, use of mechanical princi- 
ples, are presented at the ends of the chapters. 


Send for copies en approval 


McGRAW-HILL BOOK COMPANY, Inc. 
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Meetings & Conferences 


June 
14-16. Max Planck Soe. for the Advancement of Science, 


annual, Trier, Germany. (Max Planck Gesellschaft zur 
Forderung der Wissenschaften, Raiserswertherstr. 164, 
(22a) Dusseldorf, Germany.) 


15-16. Operations Res. Soc. of America, 7th national, Los 


Angeles, Calif. (R. A. Bailey, Military Operations Res. 
Div., Lockheed Aircraft Corp., Burbank.) 


15-18. Soc. for the Study of Development and Growth, 


14th annual, Amherst, Mass. (M. V. Edds, Jr., Brown 
Univ., Providence 12, R.I.) 


16-19, Automatic Factory—Institution of Production En- 


gineers, Margate, Eng. (S. Caselton, 10, Chesterfield St., 
London, W.1.) 


20-25. AAAS, Pacific Div., Pasadena, Calif. (A. W. Gals- 


ton, Biology Div., California Inst. of Technology, Pasa- 
dena 4.) 


21-23. American Dairy Science Assoc., East Lansing, 


Mich. (E. Weaver, Dairy Dept., Michigan State College, 
Enst Jansing.) 


21-23. American Meteorological Soc., Pasadena, Calif. 


(K. C. Spengler, AMS, 3 Joy St., Boston 8, Mass.) 


22-24. American Physical Soc., Toronto, Canada. (K. K. 


Darrow, APS, Columbia Univ., New York 27, N.Y.) 


26-1. National Education Assoc., Chicago, Ill. (W. G. 


Carr, 1201 16 St., NW, Washington 6, D.C.) 


27-29. American Nuclear Society, Ist annual, University 


Park, Pa. (W. W. Miller, Pennsylvania State Univ., 
University Park.) 


27-29. American Soc. for Engineering Education, Thermo- 


dynamics Conf., University Park, Pa. (W. E. Ranz, 
Dept. of Engineering Research, Pennsylvania State 
Univ., University Park.) 


23-25. Heat Transfer and Fluid Mechanics Institute, Los 


Angeles, Calif. (M. Tribus, Univ. of California, Los 
Angeles. ) 


27-29. American Soc. of Heating and Air-Conditioning 


Engineers, San Francisco, Calif. (A. V. Hutchinson, 62 
Worth St., New York 13.) 


27-29. Symposium on Reproduction and Infertility, East 


Lansing, Mich. (E. P. Reineke, Dept. of Physiology 
and Pharmacology, Michigan State College, East 
Lansing. ) 


27-30. Annual Conf. on Aging, 8th, Ann Arbor, Mich. 


(Div. of Gerontology, Univ. of Michigan, 1510 Rack- 
ham Bldg., Aun Arbor.) 


27-1. American Crystallographic Assoc., California Inst. 


of Technology, Pasadena. 


27-1. American Inst. of Electrical Engineers, summer 


general, Swampscott, Mass. (N. S. Hibshem, AITEE, 33 
W. 39 St., New York 18, N.Y.) 


27-1. Assoc. of Official Seed Analysts, Stillwater, Okla. 


(R. G. Colborn, Dept. of Agriculture, Lincoln, Neb.) 


28-1. American Home Economics Assoc., annual, Minne- 


apolis, Minn. (G. H. Johnson, 114 E. Park Pl., Newark, 
Del.) 


28-9. British Instrument Industries’ Exhibition, 3rd an- 


nual, London. (F. W. Bridges & Sons Ltd., Grand 
Bidgs., Trafalgar Sq., London W.C, 2.) 


28-9. International Electrotechnical Commission, London, 


England. (American Standards Assoc., 70 E. 45 St., 
New York 17, N.Y.) 


80-2. Acoustical Soc. of America, State College, Pa. (W. 


Waterfall, ASA, 57 E. 55 St., New York 22, N. Y.) 


(See issue of 20 May for more comprehensive listings.) 
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GARCEAU ELECTROENCEPHALOGRAPHS 


A.C. Operated No Batteries 
Inkless Writing Require no Shielding 


Shipped Ready to Run Prompt Delivery 


THE JUNIOR GARCEAU 
ELECTROENCEPHALOGRAPH 


A simplified inexpensive instrument for recording electrical 
potentials of the brain. Built-in interference el:minators per- 
mit use anywhere. Inkless records—no photography or film- 
development required. Instantaneous localization with any 
2 of the 10 leads. Price $575.00 complete. 


All Garceau Electroencephalographs operate en- 
tirely from the 115 volts 50 or 60 cycle power lines. 


ELECTRO-MEDICAL LABORATORY, INC. 
SOUTH WOODSTOCK 2, VERMONT 


tenes © Biddle Co. 


MES G. BIDDLE ca. 


Blectrical & Scientific Instruments 
1316 ARCH STREET, PHILADELPHIA 7, PA’. 


Announcing the Seventh 
Edition of . 


The Physiology of 
Domestic 


Animals 


By H. H. Dukes, D.V.M., MLS.. 


Cornell University 


e Now one-fourth larger 
e 63 new illustrations 


e A new chapter on “Water, Electrolytes. 
and Acid-Base Balance” by Dr. M. R. 
Care 


e Section on “Intermediary Metabolism” 
rewritten by Dr. J. A. Dye 


e A new illustrated appendix on lecture 
demonstrations in physiology 


In addition to the features mentioned above, this new 
seventh edition of The Physiology of Domestic Animals 
has had extensive changes or additions in the material on 
blood, electrocardiogram, arrhythmias of the heart, diges- 
tive activity in the horse and ruminant, temperature regu- 
lation, vitamins and minerals, activity of muscle, and 
reproduction. 

All in all, this is the most thoroughgoing revision of 
this standard text that has yet been made and will main- 
tain its reputation as a book in which “the student and 
the practitioner will find the answers to their questions 
on physiclogy, be the questions highly technical or 
strictly practical.” (From a review of the sixth edition 
in the Journal of the American Veterinary Medical 
Association) 


1032 pages, Ready June 7 
238 figs., 35 tables s9 -75 


Comstock 
PUBLISHING ASSOCIATES 


A division of Cornell University Press 


124 Roberts Place, Ithaca, New York 
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Recording Apporst 
| Thermocouples, Thermo 
Vacuum ometers 
ond Rodiati 
asuring Instruments 
Soler Rodiation M 
| Engel Photo-Electric 
Kipp Flame Photometer 
Vitno Spectrophotometer 
| Moll Microphotometers 
| 
Mirror Spectrometer 0-506 
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| PERSONNEL PLACEMENT | 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the — * 
and 76 foreign countries — at a very low cost 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 

7 times in 1 year 17.50 per inch 

13 times in 1 year 16.00 per inch 
26 times in 1 year 4.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, ae / must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


hill 


(a) Zoologist, Ph.D., experienced in biological field; ceeeemel 
and applied researc’ h; large industrial company ; Chicago. (b) B 

chemist qualified supervise medico-chemical laboratory, 600- bed 
hospital affiliated medical school; should be interested in develop- 
ment of tests and assay methods for investigation of enzyme sys- 
tems and protein behaviour; East. (c) Clinical bacteriolog‘st, 
Ph.D. or Master's; association group of pathologists; large city, 
medical center, East. (d) Medical writer; Master’s or Bachelor's 
in biology, five years’ experience required; $6000-$7800. S5-4 
Medical Bureau (Burneice Larson, Director) Palmolive Building, 
Chicago. . 


Wanted: Laboratory instructor for general biology. Mornings free 
for advanced study. Salary $2500.00 a year. Box 151, SCIENCE. 
6/3 


Biochemist, Ph.D. 1949. Publications in enzymes, carbohydrates 
intermediary metabolism, chromatographic and radio- tech: 
niques, Desires academic or research position. Box 153, SCLENC SE. 


Biologist, 45, Ph.D., Stanford. Available September for academic 
or research position. Eight years associate professor liberal arts 
colleges. Research area: genetics ard evolution (vertebrates). 
Publications. Box 152, SCTENC CE, 


Biclogist, Ph.D. (Zoology), B. S. (Botany), Specializing. in Cc ytol- 
ogy, cmbryology, with teaching and research experience, publica- 
tions, desires teaching position. Box 125, SCIENCE. E.O.W., tf 


Biolog ist: Ph. D. 33; para ssitol- 
ogy, bacteriology. Several publications. Box 155, SCIENCE. xX 


M.S., Ph.D. ( Biochemistry Microbiology), . 3 years medio school, 
B.S. (Food Chemistry). At present, technical director medium 
sized pharmaceutical manufacturer, charge of research and deve'op- 
ment and control. Inverested position with future, pharmaceutical 
cr food industry or research institution. Adaptable, age 35. Box 
154, SCIENCE. ti 


Research technician, M.S.; Bio-medical field, desires academic, 
— or public health Position. Box 150, SCIENCE, xX 


Ph.D. ; years, biology instructor, large university ; 
now completing ‘four year post-doctoral fellowship in cancer re- 
search ; recommended strongly for combined teaching and research, 
department of Zoology or biology. Medical Bureau (Burneice 
Larson, Director) Palmolive Building, Chicago. 


Biochemist, Ph.D., basic research hypersensitivity, and chemisiry 
antigens and antibodies. Write background. Allergy Research Lab., 
Northwestern University Medical School, Chicago 11. 6/3 


Literature Chemist-—-M.S. in biochemistry with minor in organic 
chemistry to assist senior scientist in literature searching, abstract- 
ing and evaluation of scientific data. Reading knowledge of scien- 
tie French and German. Age 24 to 35, Comaedhentive benefit 
»rogram, Send complete information of education and experience. 
Sox 149, SCIENCE. 6/3, 10 


(a) Pharmacologist; Ph.D. or D.V.M.; responsible for operation 
pharmacology division, noted pharmaceutical house ;basic rese-rch 
developing new veterinary, medical drug compounds ; to $7500. 
(b) Biochemist ; Ph.D. ; assistant director of laboratories; several 
years hospital experience required ; also prefer familiar with super- 
vision of technicians, various laboratory sections ; building program 
to double laboratory size; 400 bed teaching hospital; to $8000; 
East. (c) Biochemist; M. s. ; private laboratory, Board Pathologist ; 
university city; Midwest. (d) Chairman, Zoology Department ; 
rank of professor ; department staff of six includes five Ph.D.'s; 
Midwestern university with 4,500 enrollment; excellent depart- 
mental facilities; $7000 for nine months. Woodward Medical Per- 
sonnel Bureau, 185 N. Wabash, Chicago. xX 


Staff Vacancy, Dalhousie Selene. Halifax, Nova Scotia. As 
sistant Professor of Physiology. Salary $4,800.00. Teaching load 
not heavy. Ample opportunity for original research. Apply to the 
Dean, Faculty of Medicine. ‘ 
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—The MARKET PLACE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 

7 times in 1 year 17.50 per inch 

13 times in 1 year 16.00 per inch 

14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BOOKS AND MAGAZINES 
WANTED TO PURCHASE . . 


Sets and runs, foreign 


SCIENTIFIC PERIODICALS mater 


WALTER Jj. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description ‘of periodical files you — willing to sell 
at high market prices. Write Dept. A3S, J. S. CANNER, INC 


Boston 19, Massachusetts 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want?—What have you to offer? 


Abrahams Service DEPT. P, 56 E. 13th ST. 
tablished 1889 NEW YORK 3, N. Y. 


PROFESSIONAL SERVICES 


LaWall & Harrisson 


Div. S, 1921 Walnut St., Philadelphia 3, Pa. 
ood & Drug PROBLEMS 


PHARMACOLOGICAL - BACTERIOLOGICAL - CHEMICAL 
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BOOKS - SERVICES + SUPPLIES + EQUIPMENT 


ES MARKET PLACE 


PROFESSIONAL SERVICES 


WISCONSIN 


| LABORATORY SERVICES 


FOUNDATION) Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 


Amino acid assays and biological protein evalua- 


tions © Vitamin and antibiotic assays ® Chick feed- 

ing tests © Pharmacology including warm-blooded 

toxicity studies © Phenol coefficient determinations 
Write for price schedule 

WISCONSIN ALUMNI RESEARCH FOUNDATION 


BOX 2059-V MADISON 1, WISCONSIN 


BOOK MANUSCRIPTS INVITED 


Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. @ 120 W. 31 St., New York 1 
in Calif.: 6253 Hollywood Blud., Hollywood 28 


SUPPLIES AND EQUIPMENT 


GERMAN CAMERAS and special equipment for micro- and technical photography 
ot for the hobbyist. Import your own. Save retailers, importers profits. (About 
35%.) Pay Postman duty. Examples :— 
1955 EXAKTA. The only completely versatile 35mm. camera. With: 
Preset diaphragm Zeiss Tessar F3.5 $139. (duty $18.20) 
Automatic diaph. Isco Westanar F2.8 $139. (duty $19.) 
Automatic diaph. Schneider Xenon F1.9 $195. (duty $26.) 
CONTAFLEX. (1955 Zeiss) Tessar F2.8 $99. (duty $10.) 
RETINA [Ile (Light-seale model) Xenon F2.0 $112. ‘(duty $12.) 
Similar prices all other famous makes. All new. Latest 1955 production in 
original factory packing. Varcelpost and insurance included. No other charges. 
Pre-payment through bank and inspection on arrival guarantees you complete 
satisfaction before we are paid. Experienced, (and objective) advisory service, 
(please specify irterests and requirements) and price lists by return airmail. 
AUl transsetions om moneys heck bests. WORLDPOST. _TANGTER, 


ALBINO RATS*® ste hana of 


the veterinarian 
HYPOPHYSECTOMIZED RATS to research” 
*Descendants of the Sprague-Dawley 
and Wistar Strains 


° 
HENRY L. FOSTER, D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 
Wilmington, Mass. 


2,4,7-TRINITRO- 
FLUORENONE 


For derivatives of Polynuclear Hy- 
drocarbons and Substituted — 
nuclear ging Systems (See |. A 
Chem. 6s, 69, 1225: 
Anal. 25, 1400.) 


Write for data 


CHEMICAL DIVISION, 
THE BORDEN CO. 
Ledminster, Mass 


PARASITOLOGICAL PREPARATIONS 


e high quality — low priced. Write for catalog 
TROPICAL BIOLOGICALS @ P.O. Box 2227, San Juan, Puerto Rico. 


THE GME TRANSFERATOR MAKES 
ONE SPECTROPHOTOMETER 
DO THE WORK OF FOUR! 


write for details 


MICRO-VISOR 


= 3 
Green Class Slide with 3750 to 
find same field again or $1 2 for photography. 
1 


ERIC SOBOTKA CO. 


Notice: To meet the demand by universities for a high quality 
yet inexpensive Geiger counter, model 210 is now available as a 
build-it- joes kit for only $38.50. Write today for free informa- 
tion. FRONTIER INSTRUMENTS, Dept. S, Box 76. 
Anni andale, a. 


Phone CEdar 3-5318 


SPRAGUE - DAWLEY, INC. 
PIONEERS IN THE DEVELOPMENT OF THE STANDARD LABORATORY RAT. 


All shipments made from our new modern, quarantined colony. 


SPRAGUE-DAWLEY, INC. - P. O. BOX 2071 


Madison, Wisconsin 


27 May 1955 
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ES MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + CQUIPMENT 


SUPPLIES AND EQUIPMENT |i 


| SUPPLIES AND EQUIPMENT 


“EXPERT REPAIRS” 
POLARIMETERS of any MAKE 


Complete Reconditicning 
Adjustment of Optical System 


O. C. RUDOLPH & SONS 


Manufacturers of Optical Research & Control Instruments 
P.O. BOX 446 CALDWELL, N. J. 


=ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 
DAN ROLFSMEYER CO. HM Phone 6-6149 
Route 3, Syene Road, Madison, Wisconsin 


BLUE TETRAZOLIUM (B1) 


(3,3’-Dianisole-4,4’-(3,5-Diphenyl) 
tetrazolium Chloride) 

CHEMICAL DIVISIQN, Other tetrazolium salts on request, 
Write for data and new catalog of 


INTERFEROMETER MICROSCOPE 


@ Complete contrast contro! on d specimens 
Quantitative path difference 


LOVINS ENGINEERING COMPANY 


supplies, 
scientific instruments, chemicals and glassblowing. 
E. Machlett & Son * 220 E. 23rd St.* N.Y. 10, N.Y. 


CONSISTENT RATS & MICE 


All animals antibiotic free 
BUDD MT. RODENT FARM 
CHESTER, N. }j. 


Breeders of a recognized strain 
of Wistar rats and W. S. mice 


STAIN 


_STARKMAN Biological Laboratory © 


HOLTZMAN RAT CO. 


. offering immediate delivery of rats, 
both sexes, in close age & weight groups. 


Rt. 4, Box 205 Madison 5, Wisc. 
Phone: Alpine 6-5573 


AMERICAN CANCER SOCIETY 


Tye 
| 
| Cooke 
| 
| 
| | ? 4 
‘Don’t sit back ; 
NN: 
= 
=: 
COMMON Ne 
ENG 335 = 
MOUNTING 
Ltechnicon 
the choice coverglass adhesive with 
higher refractive index * hardens quickly @ Give to 
(TECHMICON CHEMICAL COMPANY, INC. | 
16A SCIENCE, VOL, 121 


